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loxP&?II(34bp) 



MIul 



(s) 5' -TCGAG GTGCAC ATAACTTCGTATA ATGTATGC TATAOGAAGTTAT ACGCGT T-S 1 
(a) 3 f -C CACGTG TATTGAAGCATAT TACATACG ATATGCTTCAATA TGCGCA AGATC -5* 

4 Inverted * &$=fZ. i nver ted (Xbal) 
repeat (13bp) 1W#(8bp) repeat (13bp) 
b 

a ... loxP SEQUENCE (34 bps) 
b ... SPACER REGION (0 bps) 



(57) Abstract 

Variant loxP sequences having the characteristics (a) to (c) as specified below whereby gene insertion or gene substitution can be 
effected at a high efficiency in higher eucaryotic cells such as animal cells: (a) having a sequence derived from the following wild type loxP 
sequence originating in a coliphage PI by substitution of at least one of the bases at the 2-, 3-, 4- and 5-positions (i.e., T, G, T and A, 
respectively) and at least one of the bases at the 6- and 7-positions (i.e., T and G, respectively) in the central eight bases (the spacer region) 
each by a different base optionally with substitution of base(s) in the regions other than the spacer region by arbitrary base(s): 12345678 5'- 
ATAACTTCGTATA ATGTATGC TATACGAAGTTAT-3 1 SPACER REGION; (b) not undergoing specific DNA recombination with 
the wild type loxP sequence even in the presence of a recombinase Cre; and (c) undergoing specific DNA recombination with another 
variant loxP sequence having the same sequence in the presence of the recombinase Cre. 



*»Wfc«filT«> (a) ~ (c) »ttK*rto*JMBloacPBW«r«^*i4: 

(a) ^«P17r-S>**©TIBO»4ffllcaPEMK*V^T^ +*»©8*if£ 
(*-<-f— fljfi) ©2#g (T) , 3#S (G) , 4#S (T) Xf*5#S. 
(A) OS805 V>ft< H-o©tt»Rtf6#l (T) Xfi7#S (Q) © 

12345678 

5' -ATAACTTCGTATA ATGTATGC TATACGAAGTTAT-3' 

(b) y = ytr*-1fCre©#£^ 

(c) yaytfi—1fCre©#ftT, n-©EW«r#"f 5 1 5 -o©«HfflloxP 
E3I fc © W-ettAWD N A&& &5J&*SjB - So 



A E 7 57tfft8»» 

AL T/W<=l7 

AM 7/M=7 

AT *M7 
au *h?y7 

AZ T-tfyW<>f 

ba 7t?x=r • ^uy*=rtr+ 

BB /</P/<K3t 

B E -<VU^r— 

BF ^t'7rV 

BG -ftVUVT 

8 J ^-f^ 

BR 

BY 

CA 

CF 

CG s^i- 

CH *-f * 

CI s-hv?#7-/l' 

CM 

CN *sa 

CU 

CY *rn* 

CZ. fxya 

D E K-f y 

DK fyv-^ 

EE 1X^7 



ES 




L I 


y fc?i">***f > 


SG 




F I 




LK 


*y • 5>-;fr 


S I 




FR 




LR 


y^yr 


SK 


*n7 r *7 


GA 




LS 




SL 




GB 


ft** 


LT 


y H7=7 


SN 




GD 


LU 




SZ 




GE 




LV 


?Y*?47 


TD 


GH 




MC 




TG 




GM 


#>X7 


MD 




TJ 




GN 


#-7 


MG 


^*K=.7IB^-=**5?V7 


TM 




GW 


=¥~7 • f if* 


MK 


TR 




GR 


*y->* 






TT 




HR 




ML 


^y 


UA 




HU 


✓>y#y- 

^>K*i/7 


MN 




UG 




I D 


MR 


y *-7 


US 




I E 


7^/^^K 


MW 




UZ 




I L 




MX 




VN 




I N 




NE 




YU 


Kj77y***nB 


I S 


7^79>K 


NL 




ZA 


I T 


^yr 


NO 




ZW 




J P 


B* 


NZ 








KE 


*~7 


PL 








KG 




PT 








KP 




RO 


/J — «v^7 






KR 


no 


RU 


cr«>7 






KZ 




SD 








LC 


-try Wi^>7 


SE 









WO 99/25851 



1 



PCT/JP98/05094 



m m m 

5 &ffib& 

*i i tt»jiwia»?LSjESttie- $ *v casual ^ 5 fcn«Fftw»**.sj5S«rje 

ite^ SrflP A-T 5 w , * 6 V ^ »4 WJfeo3tfiHf *r^*P * * 5 w 4: tt* * "C tt * V \ 
frtiT g WafiKF- fe# A LfcV^£#tf>M: IH £Efll £>DNA ^ P 6tl 

*? 4 fryuot *—>'iktebmcMt^tf%M* (Bett et al., 
Proc. Natl. Acad. Sci., Vol. 91, 8802-8806(1994) , Miyake et al., 
Proc. Natl. Acad. Sci. , Vol. 93, 1320-1324(1996)) , 

*fU -fy*K *t y *7 7- f Wtmz.m^WW8&<0 1 o ^ DNA 
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Crete, 4&£fcM£2£B?iJ (loxP@B?"J) SrSBJfcU ^^IB^JM-CDNA^^Jt&r, & 
0%&b&&<V±?fn*ft?W&Wmh®mZ-&mX-3b?> (Sternberg et al. , 
J. Mol. Biol., Vol. 150, 467-486(1981), Abremski et al., J. Biol. Chem., 
Vol. 259, 1509-1514(1984), Hoess et al., Proc. Natl. Acad. Sci. , Vol.81, 
5 1026-1029(1984)) 6 -f^t>h, [r|-DNA^±^Ir!^[SJO 2oOloxPiS^J^#ft 

LSJfc) , -tit^om^, g&5DNA#^±K2o01oxPiE^J>W£U *:<D- 

xtmymkxhzm&te. io X pia?ij£# \^xnmMi>mi5<nmkft*±.\mx 
io &gwmm%k*.%fcns wimmi&tzrtxteKnmmxhzwimMm^®® 

$4 ;v*X*bm&rtZ>^bfr&t>hX&*) , ®<omL5ifc<Dmb LTte, IMfttt 
(Sauer et al., Nucleic Acids Res., Vol.17, 147-161(1989), Kanegae 
et al., Gene, Vol.181, 207-212(1996)) , WlVot'f A** (Sauer et al., 
Proc. Natl. Acad. Sci., Vol.85, 5166-5170(1988), Anton et al. , J. Virol., 

15 Vol.69, 4600-4606(1995), Kanegae et al. , Nucleic Acids Res., Vol.23, 
3816-3821(1995) ) , Y J V * V y 9 *7 * ( Lakso et al. , 
Proc. Natl. Acad. Sci. , Vol.89, 6232-6236(1992) , Orban et al. , 
Proc. Natl. Acad. Sci. , Vol.89, 6861-6865(1992), Gu et al., Cell, Vol. 73, 
1155-1164(1993), Gu et al. , Science, Vol. 265, 103-106(1994)) h 

20 flZ>„ 

X>&< (Fukushige et al. , Proc. Natl. Acad. Sci. , Vol.89, 7905-7909(1992), 
Sauer et al., Proc. Natl. Acad. Sci. , Vol.84, 9108-9112(1987)) , *JBW?fc 
25 V\ fttfftfetf, mt&fcbW'Q & LB.1&\tWM&)Xh*) , #AS^t3«t0IH- 
dMft*±K2<><DloyiPmWft&-rZ>b. 1t1th\z® V WUSI&t^- 9 > U 

z.<nftAw&<Dmm&itt#>s «oioxpih?ij m%M) (om^mnb\t 
^^5ib^ijoioxpe?ij mmt) %m^&wnt>tiit 0 ioxpmmu&&<» 
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DNAiB»fc$?K 2r><Dl3m&<D&-%faRfflSS&\ (inverted repeat) ^4ix 

frsmmommx^—v— m& t mth, wAMvm.&z.ttx^— f-w$.xn 

t>tl% w htf&btlX^Z (Hoess et al. , J. Mol. Biol., Vol. 181, 351- 
362(1985)) o 



loxPB351l (34bp) 



12345678 

5' -ATAACTTCGTATA ATGTATGC TATACGAAGTTAT-3' 
3' - TATTGAAGCATAT TACATACG ATATGCTTCAATA -5' 

(13bp) (8bp) (13bp) 

5 

» ic^tfcioxPia^ij (^msioxPia^j) \t, ^±m\o^mnb<Dmx\t^ 

J5&^®# 6 w t Ififfi £tvfc (Hoess et al. , Nucleic Acids Res., Vol.14, 
10 2287-2300(1986)) e 

toDNA^i^fc-f 5£gSloxPiB?iJ £ »£§!loxPga?iJ i: Oi:#A 

^(D^tf- y t77- S^OjUS^i: (Waterhouse et al. , Nucleic 

15 Acids Res., Vol.21, 2265-2266(1993)) , 7r-^5 M^^-±©1^© 
ZfJ*% $ —^(DffiX (Tsurushita et al. , Gene, Vol.172, 59- 

630996)) , 7yx% K^* * -±<D&&?<D®®Mffi$k&fc±<»l&te? t <DW. 
& (Bethke et al., Nucleic Acids Res., Vol.25, 2828-2834(1997)) teH&m 

if bfrZo 
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loxPIE?iJ (SIISUoxPiEfll) <Dfr&m^Xftt>tlX&\) s ^ffi^iJO^MloxPga 

mm*miox?miit <Dfflx*®.mx.%fe*&z zt&^tzmz&m-vhzfrz ? a> 

V^^tLTV^5<D■T?, loxPK?IJ<a£M;&S*+#"Ci?£§aoxP8a?IJ > H 

10 &Ga>kAK@&Lfc^§iloxPia?iJ{4 > ^5%^0^-C^^MloxPlB^Jt <Z>Hfl-C 
Jjfl^^S^^jgr <9 s loxPiE^iJO^^/F+^-Cfe5 r 1 1>m%&£tl1t 0 

15 H^^>H^ 

O g tttt, !i a y V C r e tf>#£T> Jf£SloxPEfll 

*.»sasfit-f » fr-om-mw 2 o^giisuoxPE^jra 2 o 

©SF^SUoxPEfllM t rae*©«b*T?jei **raioxPB?IISrliiHfi" 5 
5o £&K:*J6W©BWM:, i?£^loxPE?'J«JI§aoxP@ER t>L<fi£fc5 
20 EWO*JlfflloxPEW©I^W>fcte J: 9 > ®j#>»£fi fci-Sili^JCSttl 

25 g^»^MSloxPE^iJ^f^$!i U #tfcflttfcM^fe^^ttfc*»1"* £ £ 
^<t <9 „ 2 o<DloxPiH?iJrat?0 y a y £ Cre #fc$a&x.KJ£tf>#Mf 

^^MSioxPia^fj^T(4, 2 o<7>»^sioxPiB^JBg t PM<&8i*5-c*a**.KJ£ 
#s * 5 # s i?4MioxPia?ij tt< aE*i0>**i!i<»PEai t 
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j&asfirfe^3m®loxPE*JfcjLHiLfc. £<b^ ^ttfeoiaxPEfllSria*^ 

5 &© (1) ~ (2 1) ©fc*3 0-c*>s; 

(1) WTottRSrfco^naaoxPBW, 

(a) *»tfPi:77-i ^fcfcOTIBOBF&aioxPBBWfcfcV^ *ifef&©8&g 
«$) <D2#S (T) , 3#g (G) , 4#g (T) Xi*5#@ 
(A) V>*< H-oOtSM6#l (T) Xfi7#B (G) <D 

io 9 i t-*^sdsm^s^t-e^^H, ^-u— 

12345678 

5' -ATAACTTCGTATA ATGTATGC TATACGAAGTTAT-3' 



(b) U aytf^-if C r e (DORSET"? t> Sf ^SloxPSE^'J b (Dffl'? s fei&#)'D N A 

15 m&^KJSas&ciib^ 

( 2 ) WT©ttK& t o« JISloxPEfll. 
20 C^-irHWI*) (T) , 3#@ (G) &tf4#S (T) 
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12345678 

5' -ATAACTTCGTATA ATGTATGC TATACGAAGTTAT-3' 



(b) V^yfi—HC r e<&#£T^fc»£iUoxPEm©IB]T?4$ftWDNA 
5 (c) — i?C r e©#ffiT, IS]-<£>IE?iJ£r^-t5 <b ?-oOTO 

(3) y=^t^-ifCr e^#«T-e , b^6ia?iJ^-r5'b5-o^^ 
loxPIB^iJiO^-C^^DNAiia^S^^-^^V^, ±IE (1) Xtt (2) 

10 (4) IB?iJ## : 26, E*J#* : 2 9 > IS?iJ## : 3 0 % E?!l#* ' 3 5 % IB 
: 3 9, E?(J#* : 4 2X{ilB?'J## = 4 9 "?^$ft5E?iJ"Cfc5-hfB 
(1) CftOfcUfflloxPEai ; 

(5) ±IB (1) &V^L (4) V^^(cEife0^iiloxPIB?iJ«r^1-SDN 
A ; 

15 (6) '>&< ^-otf>ff£gnoxPIfl?iJ&tf±f5 (1) Xtt (2) EftOgAS! 
loxPE?ll&'>fc< £ t-oW1~5DNA ; 

( 7 ) Rp^SloxPG^l i ^MloxPEWIHKiJ^Mwitfc^ffi A£ftfc±!E 

(6) IEt<^DNA ; 

(8) ZV>t£&&6iB?lJ&fco/>ft< £fc2otf)±|E (3) fEft0>3E&S!laxPE 

20 ?iJ£W-f5DNA; 

( 9 ) l>fcJ|fc5E?!l& t>o 2 o^^loxPIB^J^cmM^itfc^if A 
£*ifc±lE (8) iEit^DNA ; 

(10) ±IE (6) ftl^L (9) V^fn^l:EiOD N Alii o f ^^ti 
25 (11) TISODNA (a) &OTNA (b) * P = ytf-J— if C r e <Dft&T 
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KRfficF*x TISODNA (c) Zn%Zkfrbti:?>mfc*W.&jj&o 

(a) m±mox?Um, itfc^A&UUifS (1) Xf* (2) ISlfe^^MloxPSB 
?iJ£wtf>fiK:#1-5DNAo 

(b) &£SloxPlS?iJ> itiS^-B&tfDNA (a) k fflKm&mioxPmH&ZO 
5 JilJl^-t-S^DNAe 

(c) DNA (a) (ddoV^-Cit^A^a^BiCg^^tl^DNAe 

fcfc^A&imte^BteZV^MftSffitOfcte^fc* ; 

(12) TIEODNA (a) MDNA (b) V = ^ C r e <a#£T 

TIS^DNA (c) Sr#5r £ 5 aftMHMrfe 
10 (a) Zl^C&ft5ffi3flJ£'bo2o©±fE (3) E<ft©*ASlloxPE?«l (£&§! 

ioxpib^ij i xvagftSiioxPia^j 2 ) &xm&*A *m&mioxP$m 1 /a^^ a 
/mmmio^mn 2 oiimwi-s d n a, 
( b ) ae naiMPE^ 1 , m.B^ b xtragftaiorfE^ 2%^ v>m\&rt 5 

DNAc 

15 (c) DNA (a) Kfc^Tfefc^AtfS&e^B ttft^ttfcDN A 0 

ifi^ASt^3te^B(iSv>[i^^S^#oa^-Cfc5 ; 

(1 3) &m-BAm&tttefc&*w*te^zb*¥rmb-rz±& (id x« 

(1 2) is*©*& ; 

(14) mte*AtmMtotefcte*W*to^b&®&k1-Z>±& (1 D Xtt 

20 (12) IB«©3M5fe : 

(1 5) DNA (a) ASIWBlOJtefe^DNA-efcOv DNA (b) #7*7*^ K 

L (14) VN-ftid^-IB^©^ ; 

(16) DNA (a) MwWDNATfcO^ DNA (b) tmi&fi-Vg. 
(11) fc^L (14) V^Jl36»K:B««)*tt ! 

(17) DNA (a) asz#$IDNA^/l'*^&&#DNA-efc'9, DNA 
(b) tfyjx^ KDNAXfil^iaittDNA^^-efcSrfcfeWfcii- 

5±i5 (l D ftv^L (14) : 
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(18) DNA (a) »iDNA^/^©^DNA"efc!), DNA 

i&#$[£-r6±iE (id (i4) ^•tti^Ktm.o^m ; 

(19) DNA (a) <75-^DNA^><^75Srx/^^/^t?*)5Ci:«r# 
5 $fc1-5.LiE (1 7) XI* (1 8) iB$£>#& ; 

(2 0) ±12 (6) frV^ (9) VN-fH^ISlfe^DNA^ife^i^W-f S h 

(2D ±ib (6) o) \,^-rtiMzmn<DDNAfrtbtezmm 0 

10 [2lte> l?^loxPSa^jO^DNA<7)^3t$r^'rE|-efc?)o (s) itty^m 
(a) {*T^-tryx^^i- 0 
12 2 ft, ^j££ftfcl&ga&0£MI(loxP@a?iJO*-<--- !h- 0&tf>@2?iJ (ir 

0 3fi, ^^nfci^sg^o^msioxPiB^jo^^— ^-^<^sa?ii (7 

15 y?Hry*gO fc^i". 

EUtt, ^$n^2mS«^W^MSloxP@H?iJO^^— !J-Hg#<£BE?i] (ir 

12 5*2, ^$nfc2^Sfimo3g^MloxPE^^^— ^-^^IB^i (7 
(bp) Sr^-To 

25 ^ij^ic^L, X^±^^«ioxPgfi?uorpi^^-ro A P Rtt7^t°^y ywm 

£§JloxPifl?iJ£S#U ^±^>^PP(iloxPE?iJ^lfi3t : Sr^1' (OTOEI"?^ 
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*-e*>5) e *fc» TlSll^liBsaHIt^h^U S^liBsaHI 
WfcWtfOjfcS (bp) Sr*i- 0 

12191*, 7*7 *S KpBLAmutantO«3fi«r5%r«*B|-e*)5. *i»«^H:pBR322 

D r a 1 1M h tr^-f. 

Hlltt, 7°7*^ KpuLwL (A) , 7*7 * 5 KpuLwM (B) RXlzfy^^ K 
puMwL (C) 0»JftS:*i-«^:BI"e*)5. 
10 HI 2ft, ^7^^; KpuL*M©flltRHffiVN*:aEHai'&'Ji!tDNA©ia?!ISr*i-BI 

Hi 3&, 7°7*S KpuM^lL©«||fcffiV^fe«Jla^^J*DNAOiB?^l«^*i-H 
■CfcSo **<DTi&WloxPga?iJ(34bp), -mTiH»* J ^^— tfHW6(8bp)T? 

HI 4 ft, 7°7*S KpCALwL (D) RXP7y*% KpCALwM (E) ©«36«r^1- 
*5£B"T?*>5. CAP r ofiCAG^n*-*-, G p AfS/3 -^n fc'>-# y A 

HI 5}*, 7°7*S KpuLZM (F) St*/?* 5 KpuMOL (G) ©IJHS&^ftt 
20 5SH-?fc5o SpAliSV4 0©o r i y AlB#l&^"t\> 

H16tt, ^7^^ KpuLZMOL (H) RXfT*?*^ KpuALZMOL (I) <Dffife* 

hi 7 »^MioxPie?ij t £MSioxPia?ij t co«a^t>*m it), 7°7 * s; 

KDNA (S^DNA) ifcl^fcl-SlacZatfc^fcTTV 94**? J A±(c#At?§ 

Hi 8 It, y°y*% KpCALwMds (A) ,7*7*^ KpCALhmBMds (B) %.Xfi7°r 
* % KpCALGFBMds (C) O^ii&^f ^Ht?ifc5o hmBIW^oW^ 
B G F B f*G F P £: 7* >f 5^ vBttJtfic^- OSt^it^^^r^ 
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CreJ&SWflift*.77V W&™>i=\tt9-*fy hffl«Hftt7f; 
noi=9-CCV-l«eia»wli5Sfc§*fe. K"*— ffi«Ufc;tT?V !M/v*<Z>moi=60Ti**tJ 
601 moi=100-C«^90%^«^W<^$n^ o 
5 02 »^fflloxPEWfc«JIS!loxPE?!ia:Oiafr#*>*lcJ:*), ^7^5: 
KDNA (WA) ±^^i-51acZ»fi^«r3»iSlO«!6#±©3ie : f-twffA-e# 

n^>T^^BiH40ftit^ 6 1*0^-^5/ hftBJ® (C3, C7, C8, C1K C19, 
10 C28) \Z S •?-n-etU:re^m*&^X.TT f /^^/V^AxCANCre$rmoi=5-C\ K^-ffl 
gitTr/ !>W'/l'^AxALZM0L4rmoi=10, 30,100, 300-CH^ 1 #IWSBfc$*fco 
MKMft£J: 9«ftf*J|&*tf, h"*— /8*a&;L77 ! V ^^/v^«rmoi«100T?«Sft 

Litm&, io% (ci9) *^3o% (cs) <Dmm*it<yk&£hiZo 

*56W^*5»t 53CASloxPE?II t \t, ff^ffiloxPEW^^^-f— *^4*3£ 
*Wft^NAa*^SJ©Jw^Jt5»ir#lltt* J *<bi-5E^SriSL % SJI^JIte 

20 Mx.Ji> ■F£S!loxPEflL SE*ailoxPEy!l 1 , **fflloxPE?U2©3»SRoioxP 
BWj&*1WE1-6»£\ »£ffll<*PEWfc«HaUoxPE*ll, *£SUoxPE?!l£* 
MSloxPE^'J 2 , ^M^loxPE^J 1 £ fcftSloxPEfll 2 o^MMm^fvyi. 

25 w ©3EHS!loxPE?!l i SF^SloxPE?!l £ £ fc C ioJWfBOjfcftfW^ffi^a A/ 

-east , in c»^t>*o 2 o©iorfEw©wfcft*©ft^#^i" 

E8I255U tb<f«P^U<aPE^^5UiJ:S«IASJ«:iwJ;9, loxPEW 
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*«ft<&jfe6fco* asuoxpe?!! t ^sioxpib^ij t nmiznA §tt 

5 *sflq£i-6*6'W:, ±ER«fcJ: 9 wOfcfc? fcl&a>ftv WKDNAl:: 
10 15. 

loxPEW©»4*lltt* s «flsUfc*JISiloxPiB?yi LTtt, ^-f— fg#tf> 
^g<D7#@omSSrG^^A^S^L^Sa?iJ^*Pf>tlTV^ (Hoess et al. , 
Nucleic Acids Res. , Vol. 14. 2287-2300(1986)) . tCTs't-fW T>- 

i/>m^te*<Dnmzm&moxpmi\b£&mox?mii t sr#Ai, #^*xfc 
t^ij&^-f ->^»tt«r*5) -c% m±Miox?mnb^MMiox?mibomo 

20 m^R^^SM»ftTV>5 0 -T^^*>, lW^7^5KWrei:i: 

5am^S^^^^loxPia^JrtO^S«rIH3tt^o *fWyt>f 
Sfclg&Lfc£M§!loxPE?iJ (H-24S®) fttfl^SloxPE^fc^tfDNASrilflir 

mm<t vmmmz vitsmm^omm^ m£.mox?mmxfmgM\ox?mu t 

fclfc£$ttONAWtffcMfcLTJI!V*fc. ^©SffDNA&in vitroO|»«^T 
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J; 0 , £HSUoxPE?ij0>»£SloxPE?a <£&&;ta&^$^& J£I;tfH-$J 

(1) $y$<0 l#BXte8#B LXhs m±Mlox?m&\ t 
5 K/£"t"5 ; 

(2) 2#B, 3#B> 4#SXtt5#B©«««rl«1"Si, RJStt*»^M 
gE^*0, 5#BO*»T»ttr<-«*l»«l»*"?3ttf: 

(4) 7#SO^SSrS^1-5ix "I'WflsttlSirA/ifCtttV^s, S«ttw<-» 
15 ftfltjMS-C&tr. ffcfe**£*i"C^5©W:, ro7#BO*afi©Gd*?>A^©« 

mZZb, CrefcJ:3«0 9fflLfiffi:»;:J:?K 2 otf>loxPiS?iJ (»feffi2fctf*ft 

ft*3, r;:w:>*ra#ite, r^DNAo5*>>H-(iiJo^i*a^^Tv>5^ 

oTW«£l\ V^*$>5* !J5*H*36 (Holliday-structure, Hoess 
et al., Proc. Natl. Acad. Sci. , Vol. 84, 6840-6844(1987)) <Offi&*WfcfZo 

ra^^$tv?l^-r5r^^i«9R^^7l-5ri:^bnTV>5 (Guo et 
al., Nature, Vol. 389, 40-46(1997)) 0 ttoT, 2»B*»S» 5*B*"T?©tt» 

os& t > 6 * a 7 * b o&goggi t ttitwtwUft •? , ttr#tt-HW<o*<&*&& 
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g (T) , 3#g (G) &tf4#@ (T) ©ig£^b^«tl5-0(Dmg^^^ 

20 M^Mfc^MloxPIE^JI-ov^ if£MloxPIB?iJfcom&;ta&$^ 
#.#1*1 CIB^'JO 2^<D&mmox?mnm^&B&ZRl&n®^*&ft^'fr 0 2& 
Lfc^M^loxPlB^JO li t h X W:, !?^MloxPia?iJ £ tf>*a<g^-ma&;t 

±#Lfc e t^t^dSib, |^CIB?iJ0 2oO^MloxPiB^W^^.S^O 

miotfnmi*n%±+ft?m&*-®mz*Ltio T2c/G7A(#2i7h e*i#*: 

26), T2A/G7A(#227K SB?IJ#^ : 29) > T2A/G7C (#2272 , IB ?IJ # #• = 30), 
G3A/G7A(#3171 , IB 81 # # = 35) , G3T/G7A(#3371 , IB ?0 # # : 39) , 
T4C/G7A(#417K E*l#* : 42)» A5G/G7A(#517K @B?iJ#^ = 49) e 
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T2A/G7C(#2272)&U«A5G/G7A(#5l7l)O£^«l*J4*1ir^W^<>fe 0 fc*5, 
<DMm*7ik~f 0 mZ-tt. T2C/G7AH:. 2#gOifcSSrT*>feC^ 7#SOi£&&G 

loxPiE^iJif 5 U"C»4i*v>«i*-e!ia**.RJES:^jfi#fcw £ 9 , l&go^it&L 
fcloxPEBl «fc 0 t> & h KmRG&mimto L1ZZk&Wbfrkte<z1t. 
10 lot, »£MloxPK?iJfc:*5V^ f»8SS W2f 
g (T) % 3#@ (G) , 4#g (T) Xte5#B (A) 5 V>4 < i: 

t>-o<Z>&g;&tf6#@ (T) XI*7#B (G) 5 V>fc< i:t>-*o 

^S^m^5^S^tt^$^fe^^SloxPiB^J&tm^llloxPgB^J^W-r5 

DNAf*. *ISWl^*ix5. 

5 ^SrttW Lfc. *©0IJ fc LTT2C/G7A(#2171) £T2A/G7C(#2272) S:*lf5iS, 

-ftfb 2«©g|ISioxPE*JIWt?ttil&*;t£j£tt£< fi- bfca»ofc e 

tt, Sf£§!loxPK?iJ> gftSloxPEflIU £J*S!loxPE?>J20>, '>ft<tt3®£I 
©£JW#l1£#Jlfc51oxPE?iJ«r Jim tfcri «r*i*U fti&f 
20 fr 5±t?^T-fc5o 

©^^Mioxpge^ij ^fc&fc?-fi&<z>;£?£&u { * <o&# i-ov* 

*H^Ojte^FS^fef4, Jf^UloxPEWs Jtfc^A&tfgJlSlloxPEfll*: 
:©Itlrt5DNA (a) IffefflloxPEM* aSHSloxPEWSrCOlR^W 
25 i-SJI^DNA (b) fc&y ayif^-*Cr eOfcfcTfcEf&S^ DNA 
(a) ^©ae^ASrJte^BfcllJfti-Sri ww"?s »£S!1qxPE 
?iJ£gSi!loxPE?iJ£teC r ett^mmtSJESttiBwfci*, fc^A&tflUS^ 
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n («*S!loxPE7!l 1 &tf£gSUoxPE?iJ 2) &t«l€HFA«r« JISIloxPEW 1 
/*fc*A/«Jia!loxPEm<&l«K:#1-$DNA (a) ts **S!loxPS«1 1 . 
*^Bat«ftffil<«PEW2«rro«lc*i-*aittDNA (b) ifcya^lf 
t-^Cr e<D#ftTfcEJ&$il\ DNA (a) (f>OJt&?A«tfi?Blz:V& 
5 t5Ifcii^45. w^T, ^MMloxPIB^J 1 t ^MloxPIB^J 2ittCrefe 

loxPifl^Jt^MMloxPIB^J$rffiV^y t c^t-o#M1-5^, £ HSUoxPE?lJ 1 £ 

io *nsiorfE5ij2*fflv>6#^t>Pi«"e*>5. »«»«ao»ffeflcoa€?- 

£1* > KCKHMMlOlfe^^ fc & a» C**£I!loxPEfll 4 £JI3!loxPE?U i: Sri* 

15 A tr *5 < o w^fflioxPEW gaaiioxPEfll t ©Wteriffltoae*- AtfflqSE 

LT<fc<, r^^iJt^gm^^t). ae^A*J#SL*V>*fr»cH: % -fife 

s?£3!1oxpe?u g asioxPBfli t *wa Litn#m&*<o 2 00 

loxPSB^W^ #AL«tpi:i-S3te^BSr#AbT*5<. CW^DNA^ 

25 dSiilia^fe^olJ^loxPSB^Jt^MloxPSB^Jt^^^A^^Se 

jii|BJiao^^±0 2ooloxP@3^JO^{-S^A^#^i-^#^(i, w^it 
fi^ A*s»d»iiaeTFB *s#A*n5»e^«*i: &£#±£> 2 ooloxP 
EWOMtc»fi^j6S#&U*v^^«:ae^#Afc*<5. £btw x JURDNAp 
2ooloxPE?iJo^lcJt^^# ; &t^V^^«, Jtefe#:±©ate^ASrl*< £ 
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5©T\ 2oWloxPK?iJ^ffi^E^a^CSr^rl-5Sy^lR^DNA^S:ffiV> 
5 w h \z «fc 0 % nuz <Dtfe&fc±(D 2 ooloxPIB^JIW^ateT-SrWAi-S £. t 

* J*&tt$km, DEAE-dextran&, V #7 * * f a J'itU fcfc^ffift ^©4fe3ffc*£ 
10 -f ZX&QMk LX\ts V =i>\?i— ifSrffl^5^/6S#rffeti. *©y=:/fc* 

©Jfefettfci* A1" 5 ttK * * >T fcfli I J: v \ 
»4fc#|IIJiart-eCre*»aS*6*tett, Cre©51£^&=3- K"t" <5 DNA^RNA £r#IB 

20 *A1-*#ife*r/BV^wi:as-e§5 e M^VMb UTfi, Cre©*^ Sr = - K 
1-5DNA^RNASrttj5&L^^S^^fe-C»^gfAi-^^ife^ iM**"** 

* $ i ft6*©fc£©^fc3tfi*S:#A-e* 5 £ & 5. 
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^T, #3!W;:<fc5#8rm, 2o<moxPlE?yt;:te££;ftfcfc5»£^<^m& 

Es#ima*^<z>^wi5*icw:, 

(b)Creg&££M-£ :iia?), (a) (b) W##WA**lfc»IH«l*-T'B«l 
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•C+^-^tTP-^^-CtSo #3g$0#8i<£rfflV^tf, M&Sfcfc^&^A-f-S 

mft^Ai-s^T-e, g^oit»s^«a^ico^s^»e^^#A-r5^ fcT 
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& Zt\zX<0, £&MloxPSfl?'J t ® ^loxPIB^J t omi~ S W3te 

(inverted terminal repeat : ITR) /»£3ilaxPefll/'<y ^^^@H?'J/ 
» ^fflloxPEW/a^A/3EftaioxPEW, Ojli|KloxPlB?'J Sr^ALfcT^ / 
p^^a^f feftSo ww-C, »£^loxPE^J/it£-?AO»rJmE l£$c$B 
15 .tefctfASHS. 0**itfc ; ?-B#AE7'?*5 Wtlk<OMkLX\*s JF^SloxP 

7*7*5: KDNAt*lRl^*VM4J|gft, CreSe&»S3*3,J:5fcLfc293*IBJI& 

^T^i/at-e^ B/aemnoxPE^fcaftstifcWftjtr^ y 7^ #£#1- 

25 gfc££*lTV^fc&, 7^>*DNAli1g$H-5t>0<A7^^&^ (virion) rt 
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57tV ^^XDNAri^^Xift^ (virion) < ^-S^^S*! 

5i?C, Btt*e*#MJB:/?*§ K©»4ffiloxPBW/*JWHloxPB3RIIWO 

*%w<D%mMiox?%m&homA\z, mmb LxmB^femzhm^zz b 

(AAV) ^t'^^^/^^^^-t^^tiS^-eS-^^tuSo AAV£ 

20 AAV-Sl^«c) ^#A$tl5?feWiSiV^t>-C*)5o 

£**AfcttAAV;&S3-K1-a£^l'*5t£fl t (Rep) #&8re*>5#, a&Jl^ 
b*VCV^AAV<* ^'-^?liAAV3t^ : f•^^fp^^^^TV^Syi:»^ Sfeftfl^© 

b *&fr£Xht>'f l frlOOM&&. b-rxfoZtzft, MVO^-M A-*&£^£4*£p 
25 Lfc**, 2o©loxPE^Jfc#ALfc!M^*fcf1 s M"Ct5o -£<P#A#fitex 
MV&£^n^-#£1-5i££ft£^I2?'J (inverted terminal repeat : ITR) 
<D#*-tCrtflfla J 3*LV\ ;:<0 2o01oxPE^J«:JfALfcAAV«rfc 
5 w b\z. H *) % 2ooloxPBE?iJ&}f A"f5 - fc*s-e# 5* 

»^sioxPia?y i gumoxPBfli i s wate-? *r#A Lfcaw* 
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DNA#^d» t/jtSgli:, Creg 6 fc t < ttCre»»=F-Sr = - K1-6DNA^SrS# 
1"5 w 4: KJ: «3 % &feft±lw#fc1-a 2o©loxPE?UOlHJ^J**n*:AAV3ie^- 

^gMloxPE?"J£I?£^loxPEW#£EU $ fe»C-t0^ffiHCAAVOITR*S#& 

5 0 jfALfci€^^gl:^ofc«^, »£S!loxPE?!U:*Jl£!loxPE 

as&5fcfcofc*£\ 2o<OloxPEW3fefe#±fc»oT^Sfc*, Su^Lfc^ 
15 jfe-ettEoae^SrifAI-Sri^-e^S. *»«0>*Jia!l<»PE 
^iJ&'boDNAte, Jfefett^Ofce^fcffAXtm*** g fcfcT^ 

#3SWOgg&MloxPE?lJ&koDNA£g3!i£ L"CfflV^3»£\ ®NA<5»^^ 

20 tl5 (BfilM *V*s 1994*MJ!-9\ 20-45 H> JlfJIiS*, 36(1), 23-48 
(1994), RXtZtibnzmxim) o *»WOBUKfc*JV^ttV^4l©*»fca 

-OV*, TyVKfit?^** 'vt"<*P>fA'** ^v^T^M/v-*, 
25 ^>f/V^s v'Vt^ft&©RNA!>-r/W^^{-*^^^MloxPE?iJSr , boDNA 
fc5V>f4M^1-5RNAS:«i^jiA/-C»Ai-5^fe^(f e>n5 0 dOf-TN w h 



WO 99/25851 PCT/JP98/05094 

22 

*«W©*J|SlloxPE3?!I*fcoDNA«rllRI^E£lii: L-CfflB 
^DNASre^^^WA-rSIn Vivo jfe, fctffc h 5 ttOffllfilSr$ftL# 

*y* t 1994^4£4§-, 20-45 M. M^M^, 36(1), 23-48 (1994) , RXfiZtl 
*&m<7>M%fc&\,^Xs In Vivo ffiteJ:0S^-5#&ttt&*BW<0£A» m 

Ex vivo fefcisji^fcri, flKfemflii^ b ho» <w*.wr, 

in vivo jfe^ios^i-^w^tt, «*<o»aii?8i» mm) &k*) 
^t^n<5o ^eraser, «ffl©a#«rip*.'ri)j;v^ %m&m\m* 

fcoDNAi LTO.OOOlrag^ lOOmg, #*L<tt 0. OOlmg- 1 Omg-Cfc 9 , rftfc 
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5 5 3o^loxPia^iJ^m^^i l/C; 011*. Ht* SP£g!loxPE?!l b 2 o^gS! 
lorfEflk 3o<0gJi£UoxPE3Was*tf k*t5o #£3!loxPE?iJ. 
SSJISilorfEyiJl, «^®1oxPE?IJ2© 3o©JKeSloxFS?iJ*S|R|-DNA±^#«E 
■rzM&ZMb LTlftK-rSo BP&aioxPEW/fcG^A/amfflloxPBail/ 
JUk^ B/^SMloxPIB?iJ2£ r OlifcW1"<5DNA(a) IP£I!loxPB?lJ/J&e 
10 ^C/gEMSloxPg23?iJlSr^ri-5ai^DNA(b) £ y a >-fc^-ifCre<D#£T(w£ 

^DNA(b) Wftfr 0 fc, ««SloxPEWl/»e^D/«fta!loxPE9y2«r'rt-*ai 
ftDNA (c) b & V = V If -if Cre <Z>#£Tt-£j£ $ * 5 £ , DNA (a) * ©Jte* B 

15 DNA(a) \z.&&irzm%t(Dmfc?<D 5 *> i w©*W0*trtf**>ate*fc«*i" 

7#g©££fcGa>feA^©**LfcE?!l (E8I## = 2 6) *%^1t 0 
20 (1) Tr/^^/V^y/Alc^i-^it^W®^ 

^/^y; A<o»^SiloxPE?UfcaSIISloxPE^Ifc©IB»-J*A 
1"53R'C*36WO«ftS!loxPE?iJ©*att«rflW»Ufeo 

25 >f i LT, Elit^ftlTC3^*&fc£S*fc7'?V !M 5i!©El»£ 
^5fe«Mtl^ CAG^n^— ^-/S^SiloxPE^J/^SloxPE^J/^ 1 ; AE 

5\mX\^1tim ! *-T 3 f/ tJfrX (AxCALwM) Sr^L^io 
5 CAGTV lfiW8SI<<**-i LT4&IJB¥3-168087f-42t*fcM 
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7F&tiX\t^Z>hoXfoZo 

lacZ&fc^Srif" £S!loxPE?iJ £A3!loxPE?!l <0raK:#ALfc3|i|fcDNA$H ^ ■ 
W^ »^fflloxPE3W/lacZafi?-/*ftSloxPEWO*3ft«r 3 (ri - 57'9^$ K 
DNA £ t X transfection K «fc 0 K»JWtt KU» A b T t <£ L^L, 
5 transfectiontl J:*JWIfi^031€^#A»*tt*l(»{?t ^£ 9 > ^t<0»t 

iMfi'Vu^^^^^o^^^^— (TK) iSfc^wtfy 
10 Am^/m±mox?m^\/l&cZ^^/^^loxmn/SUO(DoriRWV A 
EM/^ffiloxPEWtr, '-toCWrtiasfelft*^*:** 5K#ALfcS&&;iT 
fVlM** (AxALZMOL) £f£®!Lfco i^Elft^^'f /V*AxALZM0L& Ki— Jfl 
TtV ^/W^flf.S. AxALZM0UCCre«S«rf^fflS'tt , 5t, 2o©»£ploxP 
iB^QM "C*a*7tSJtS * s iB w 0 > »£SloxPEW/lacZite*/Sejia!loxPE?!l/ 

^iWB^&fcV^Sfcl'Sfcfcfci'PAUt. CreHSli, Cre^g^a^^T 

X J ^ y( AxCANCre ( H tr XL h , Nucleic Acids Res. , Vol. 23, 3816- 
3821(1995)) teiflflcJl&Lfc. 

fcfrtzw&^nWLWk mx) xm&ftott.* v-r-mr^y ^/^axalzmou 

^r-^y hfflTfV !M/W*AxCALwM, RWre^Tf / A'* AxCANCre Sr» 
l&^ftJNBlia (CV-l»aatL<J4C0S-l||B|g|) (CfD^M^^itfCo K?— J37 
fJ ^^/V^AxALZMOLXt/^Lfc^DNA^ttlacZai^Sr^-rS 7° 
25 n*- ^-*S#^EL/£V>fcfelacZ3t^ttHmL^V\ gftDNA^iOlacZit 
te^tf*. ^-^i/ hffiTxy^^/^AxCALwMOCAGya^- *-0>T8ft> -ffrfc 
%»^illoxPE^Ji«*SiloxPEyiJi<OMtc#A*nTlO»TlacZ3ie^^»a 

1-5. ^ot, laczafc^s&mi*, %*i3te?«& c©»^h*a) 

* ft n tf> K9l^tiE% £ ft So 
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5 90%<DM^lacZ3t^<DS§3i&fS#>fco ^Lh^JU: ^ K"J flJTfV P'f 
/P^±<DlacZa^^, f|«tDNA^H-©»«r^LT, ^yhfflT^^^ 

(2) KttMliaojfefeflctcifiF&i-SJie^^ll* 

(i) twvb&iK tofc^w&ztiziimm 

loxPE?!l/#!J AE?'J<0 ! »3tODNASr*&tP7 p 9^5 K"C, CV-13BBI&«r^W*5lft U, 

20 P5^^^*rW>WJ!fcf £l£cfc 19 , lacZit^^^L^jNaja^^^^iH^ 

TWftl^fc, lacZ}f£^3gmLfc»0$iJ£te, aAfr-kWJtfiiHMJW* 
]fi#fclte«r*«*LTV*5. lot, &±*>Jft*W:, #*H0>£ASloxPE?!l 
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icBfrkftV^SO s Molecular Cloning, A Laboratory Manual. T. Maniatisk 
$1, »2JK(1989h Cold Spring Harbor LaboratoryJ \ZjRMo>-%mz&ZXft 

2QOgJiaio3cPB^IM-gO y 3 y gj^ »gCrefe#ilB»*.gjfc 

( 1 ) y a > tfCre«r^tri»»j*W*Oll« 

y =y lf^-^Cre^#m»^S^I-fflV>5Cre^tf*Biattttl«Sr#5 BBr? 
■ J!JJlT©tftf^«rffofc e Cre5B3UaSI;t.7fV *-AxCANCre (&^$X 
10 Nucleic acid Res., Vol.23, 3816-3821(1995)) m x 10 9 225cm 2 

i^293*iaiBs (t hm\Jtitm&*mifoW) \z*Nk (37u 10m) * 

(5% FCS^WDMEMitife) fc^fcS &K24l$ra#*Lfc. i§3t^7&. 

Ittffrtt (50%^ y •fen-^/'20mM h y *EB*(pH7. 5) /300mMJg{b^ h V ? A/lmM 
15 EDTA(pH7.5)) 5ml ft U *WSiy = ^-^-S:ffiV>200W, 2# 

(30^40) "t?«Wia*«#L, K«lrtfc1WEl-«CreBe*riftW**fc. tefeft 
fcJNBM^Sr^-r * _BSt«C?«t?15000ia(R10^3i^U, «t©±tasr?&*«# 
(-80X) Lfco 

( 2 ) MaiozPe7U fc£tf -frJ*DNAOf«R 

20 »£®loxPga^J*0 8:&&0*^-ir-^#«: 1 jfi£t> L< fi2^SIH^^. 

f: 55, Tymyxmomm* 5 6) ^^-fo **i!loxPEfl) 
■MBOaiaoWhelW-ffcif^r , XholW^«ttWIWWIIXhoiatJ«SalI«flS»f^ * 
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^ Z(D2 #g^/£DNA££MSloxP<g-;£DNA £ P^. 
5 (3) 2oo£&MloxPE?iJ&^ifgfCDNAOfa§!! .. 

ESIWIArc CIB?iJo^MSloxPgE?iJlr^ri-2)SICDNA^#5 § WC, 

KpBR322Sr«WIS#»NheI&t?SalIt*IBJI*H:tfiftb, aE*SUoxP## 
DNA (li&m<Dfr<Dm&) 24««&*ft*ftT4 DNAy#-i*^iigationKJfc (7 s 
10 7 ^ ^ K : ^fcDNAO^Jfcl : 6) tffofct, HMI»BI*XbaI&OTioIT?WB# 

loxP^figDNA*s^^> pBR322 DNA^WJB^RCEW^aSJISloxP'frfiB)^-*- 

StiytagJUHoxP-frBRDNA-JSrGEANCLEAN II (7^3^tt») fc*9l**, ffliHfc 
15 ^MlloxPEWsWtt-frLfcilJHfcDNA (#U4. lkb) *r*fc*rKrtW>*KBNAi L 

( 4 ) 2 oo* |iai<aPEWM^«)CrettflRB**.R* 

*SeT», 2 o©£JlfflloxPE^rarae##*a*;tEJ&!tf 

20 tNift« 50mM h y *4M*(pH7. 5)/10mM MgCl, /lag/ml * S/Jhi* ^/ 
lnM7 * ^f/^^7*=/W7n7^K (PMSF) /5 /x g/ml T 7° o <f - ^£3tf 
(3) "?$!$![ Lfcg«DNA (lMg) i (1) "eP»UfeCreSr^tf»ia 
ttm^lO/xlSrin^. (KJS#*50mD > 3rCT30#KJE:Lfc. KfS 
ttlC45Ml^>TE^y7T- (pH8.0) m 1 »EDTA»« (pH8.0) 7 

/VifcJRU #bn^DNA^RNaseA(20/ig/ml)Sr^TE/^y7T- (pH8.0) 30 
nUmmi>fro &Vv?, *<D*i*WI»*BsaHI?HteU 7#n-*7Vw®^ 
ftftft* *fls*^«7^ (EtBr) ffefe|ci«Jtftta^fcDHAO/<yKSr«mfUfc. 
CrefcJ;53B»iL»Sfctf5W©»ll«t«>*WHA (^4. lkb) *ffl|»*BsaHI 
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ffliki-Zks 2.7kK 610bp, 380bp > 360bptf> 4*<D/<y K**&C6. £ff 
DNA^CreK J: «9 fift *.SJt&«r 1 1" i , ^&§iloxP£ 1 «^rr«*W. OkbOgttt 

dna t mmmiox?<D^ % t£*m^<ommxmw& c a o-c\ r tu & trwim 

^BsaHI«i-5t, 2.7kb, 920bp, 380bp, 50bp(D4^O^>' K#£C5 (06 
5 #180 o «ot, 920bpO^y KttCre^J:*lftlll*.RJC*lfi#fcit*:*L, 
610bp&T>*360bpW<:/ K»WwfcJ:«llMI*iK*3ft J lB# , CV^V>r ^tr*+©"Cs 
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v>fSif£j5fcS;tfS#v>o 2oo^!gloxpE^IM"CSJSSrfTofc»^w* 
tfflt#)iv^ ( r 9 j ©5%*i) £ roj iLfc. RjtSo+lBI*©^^ 

5 ovN-ctt, mmm2- (2) -T?ra« 0 ) 

\ZCrefcft1imZ-&.J&tf£. ZZZt tilt. 

( i ) w±mioxpmn t mmmiox?mi ^^mwomomm 

[1] #£SloxPffi?lJ$r-o*p*- K (pBRwt) 

KpBR322tc-ooH ; ^loxPiS^J^^Ab^i7 P 7^5 K (pBRwt) & 
flMg-fSfci&s ^ (a) St/ (b) GQ${^£fTo fc e 
15 (a)pBR322fcfWI»*EcoNI-C}mt U £ ^Klenow^H «t 9 ffiJKg£¥?iHfc U 
7^;—;\</>7 xx a^/WAttWSrtf oTEcoNIft"bmcKlenowg|^££S£-frfc 

(5'-pCCTCGAGG-3') fcligationU ^RS^XholRt^Pstl-C^^Mms 7# 
o -^mSt^cKj^^TV 4<]2. 9kb KSrSJ V ffl bfc 0 d <D/< ^ K&GEANCLEAN 

20 ii worms! u ftwtDmwioimimKs »^ Pst itmb 

5#U2. 9kb<Z>DNA»r#&#fc 0 
(b)pBR322SrfWIS»*NheI-cm'fbU, if£MloxP@2?iJ£^tr&/ifcDNA(52bp) & 
ligation^, ffiUfiHSHXhoiatrPstl-ClRll^m^L, RJCJKSrr^fo-^««*«l 
Lfc 0 #£SloxPia^J&-o£tf$jl.4kbtfV<V KtrSJ&iHU GEANCLEAN II 
25 (7^a«>tt«) fcfflv^flHKLfc. ro*ti.4kbODNA»r>tfe>T-{iy^«^Xhoim 

(a)(b)t?W»Lfe|i5DNASrligation«^:»aSr^WE*L, P BR322<Z>NheIlM h 
iEcoNIiM hi:OlB»j:-o©BF4ailoxPiSW*s«iA$n^9^5 K 
pBRwt(4.4kb, B7)*Hfc. 
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[2] m £3UoxPiB?lJ t fc&illoxPEm^tf&frDNA^HilSSi 

(3) tlUCgg^loxP^^NA (52bp, 24M) fcligationLfc (^7*5: 
K : ^/*DNA©*Mfc 1 : 6) . ^©ft^J: 0pBRwt<BSalIill{M^fc»§! 

XhoI-CIU&lK^HbU pBRwtOM«^-1iM^tfc^SloxP^DNAS^I^V^fc 
10 *S»«Pg^^m^tV^^^loxP^DNASrGEANCLEAN II (7^=> 

SlloxPEWS— **§£LfcE«UKDNA Gft4.4kb, El 8) &#fco C10DNA£g 

( 2 ) ^£SloxPiE?iJ t stUfflloxPEfll t © W WCrefc#ta**EJ& 

15 MXtfflW#fctt**« 1 - (4) fcHH£-C*>3as> »WWAtt**«l- 

(3) -e^tfcDNAo{^'5(c^»j2- (i) x*7F\.itmk*m^tz 0 

20 Jfe-fr^jBr. 5Cl£T?£J&;5^7l-5:: triS&kftTV^ (Guo et al., Nature, 
Vol. 389, 40-46(1997)) . 



WO 99/25851 PCT/JP98/05094 

32 

loxP|35!) (34bp) 



12345678 

5' -ATAACTTCGTATA ATGTATGC TATACGAAGTTAT-3' 
3' -TATTGAAGCATAT TACATACG ATATGCTTCAATA -5' 

(13bp) (8bp) (13bp) 

5 HJilflJl- (4) X^LitAK 920bt><D/<y hl*±WRX$Tm<DWh<Dm%1>m 
&fr Vfcfc&&7^izZ.k\z&m'f?>s<y K"C> 970bp<ZV^ m*IW-C£/& 

io #11, i2, i3(ia?ij#^:2, 3, 4) : 5ij&nmfemv%*xmtt I 

#21,22,23(IB^J#-^:5,6,7) : KJfctttWfl^Jfc* !K JMfcatt*^*^ ; 
#31, 32, 33(iB?iJ#^:8, 9, 10) : KJfcttflBflrCJfc* 9 , *^&»£-T?ai*fc^ 
#41,42,43(iB*W§-:ll, 12, 13) : KJftfi*IW#^Jt* «K *l»«lt*-C31**i 
v^ ; 

15 #51, 52, 53(SE?iJ#-^: 14, 15, 16) : SJStt*»^1»WlflfTf±*S*S, r < -fCft^ 
«P»*"C51tf (#&5%) ; 

#61,63(ia?U#^-:17,19) : ^mtXihhlfX^t^tK Rfc\ZZ<-UM1&m 
Vgtxmtt (5-10%) ; 

#62 (ia^ij#^:i8) : qwftmzk A,^-et&v^ 

20 if (ft»KJ6f*:»4#6i,63J;*)#vO 

#71,72,73(SE?IJ##:20,21,22) : ^WflcttlSt Kl£W:r<-«5 



WO 99/25851 PCT/JP98/05094 

33 

Oft 5%, S*IS^Wi#6l,63«J;«3'>*v^ ; 
#81,82,83(gfi?iJ##:23,24,25) : S«lt*i|*a«t*-«i«> I 

£t±©»*. i # s b 8 # i <D%&<DW&%&*w.&mffimz* b#>zk. 

(1) l#@XW:8#e©^SSrfi^LTfci?^S!loxPE?iJiS^i"S, (2) 2#g, 
5 3 # g XI4 4 § @ tf>&g£®&1-5 £ »^loxP|B?lJ £ f*l3 1 h ZRfo LftV\ 
(3) 5#@, 6 #BXI47#S ^»feS'loxPE9U ! !:KJ«i:U^< 

SJt£*Sj8#*V>fc#^ (Hoess et al., Nucleic Acids Res., Vol.14, 2287- 

2300(1986)) ^tix\,^^mm\ox?mn witztom «\ ^snoxPiB^jt^ 
15 8fea»fcfcofc„ 

( 1 ) ®±miox?mq t m&miox?®&\ t ztttmnmoum 
m^miox?mn t mmmiox?%m t ©cre##m&;t£/&&> m&m 1 2 

[1] m£Mlox?mmk&&mox?&m*&ir?>-7yX$ K (pBLArautant) *>« 

m 

25 OiE^MAI', Tx/^^^S^S^ODNA^Sr^U^y^^ K&flMR 

**-pAxcw (#PB3P8-308585^«15K) fclWlW^Xbal&tWChoI-?^"*^^ 
flSU ^««rT^fn-^m«»lll«fi3.8kbO/<VK«r«J9WU, GEANCLEAN 
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(1) - [2] T»M*Lfc, K%<DM\c&£Miox?mwm%<Dmz&&mox? 

mn*&-*&&L1tmmV®M (*W.4kb) fcligation&, «?:^WL 
7° 7* 5; KpBLAmutant (8. 2kb, IS 9 ) &#fc 0 fc*J - 0^7 * 5 KpBLAmutant ft, 
5 :o*mofc^?^5 KO#U3»T? % *KH!:tt«l©#ll, #21, #22, #23, 
#31, #41, #51,#61,#71,#72,#73,#81^*tJE&-r5SfSSloxPiE^Jtl?^loxPgB 

[2] i££§iloxPK?iJ * & A3!loxPE?ll fr£tf gfCDNAtf>f)|j|!i 
7°7*S KpBLAmutant** fe, <*eft^ifejtKJfcK:Mte/BVN3»£S!loxPE 
10 fllfcSEAlUoxPEfll t fctf -raEflttlMSrWIW-* fe»^t©*f^«:tf o 

7*7*5: KpBLAmutant Kitt, ALfcTfy *?4WfJ Affi&£ffllWm 

ncoiim h^-y^ft-rsw-c, r©^^^; K*fw»p»Ncoi^?«flsuitii( 

ftDNAi L, »S«feT^n-^*«»tt««&8.2kbO^K*rW9fflU 
GEANCLEAN II (77^ = Vtt») fcfflV^flffllLfc. d <D8. 2kbtf>i£#TONA&#;K 
15 TfrtRfovm'gbLXm^lto 

(2) ^fflloxPEWt*AfflloxPEWi©M^©Crett#»**.RJSS 
ff&Lfc*lfoNAfclli60!ll- (4) TWLfcRJf&ttfcJi]*., 37t;T*30#Creft 

#tt»*.SJtS*t?ofc. SJtS«Hl46Ml»TE^j/7T- (PH8.0) 

Xt^Atl^EDTA^K (pH8.0) SrJpjfc. 7*;-/l'/^octoft^55U ! t 
20 ^nnjJvUA&ffl&fTVV £ kt^* /-/WttJSU #(b*lfcDNA£RNaseA(20 
Mg/mD^tfTE/^5/7 7- (pH8.0) 30/xllC^L^ o &V>T?, -£tf)¥-fi£ 
mmtmVraimitU Ttfo-*^®^®)^ #Mfc*f^*A (EtBr) 

25 DrallM trfftfttetZW, Crete «£ Um t^jgf ^V^(±> DraHH 
-ffclCJ: 55.9kb, 1.3kb > 0. 7kb£> 3*tf>^y K;&S£C5 (010) . 
DNAdSCrefc J; 9«Mft*.S^*iew-f i: , 2 *Br<&DraI1M h&tfloxPK?iJ-o& 
$ttmkb<Dm#Mkb, -o^loxPE^JSr^DraliM ha*#£LfcV^3.8kp 
OE^DNA^^CSOt?, Draim^w«t0 3.8kb, 3. 3kb, 0. 7kb<D 3#0/*y K 
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5o Sfcfcs 3**092- (2) ^fftKLfc^<&*Wfctt, rOTsHr-f^iilO 
#11, 81 : KJ£tt*ll*&«* -Caitr i 

#21,22,23,31.41 : E£W:*|R!flnMh* 9 , JM*a»*Tf3t*ftV> ; 

#51 : Rjfctt*»£+m<rCJh*6#, w < HBHMMffll* THUD : 

#61 : *roftttttfcA/£T*fcV^ -a*»aw*-c5itf ; 

io #71 : a,**?**^ -aam«i»*-«itr (t^Stett 

#72,73«tO#V^ ; 

#72,73 : (f»MfrttKi:A/if-C#<CV^ r< -&&*&I*Pg£-?iit? I 
15 (Hoess et al. , Nucleic Acids Res., Vol.14, 2287-2300(1986)) ZtiX^Z 

gjiauoxPE?ii (#7Hiti^) -ct>, ^aiioxPEWfc^sjttttt-wafcoTis 

•9, (^Rf&^^S) (±IHi:tSmweifet?fc5#72^#73«J:?) t>*<, 

20 l£{P|4 

2 oojftgfrttft LfcagSatloxPEyiJ £ ff &S!loxPBai £ tPlfa-e<ftCreft[#$a& 

( i ) j^^MioxPE^u t m&mox?m&i t <ora wcre##m&;t££ 
25 mmwk(Dftm<Dmz.m±moxpmi\&. ^fcgj*3UoxPE?ij&^ri"<&£ 

KDNASrHlfijW 2 - (1) - [2) ^Lfc^^V^JIiLfee "ffcfrfc* 
X5; K P BR322^lf^MloxPE?iJ^lfi#A$tifc^7X^ KpBRwt (H*#J2- 
(1) - [1] \zjsm ©fWIW*SairjNf Me, 2&&«&Lfc£gS! 
loxP^J^DNA (EU;K.OT5#J$) SrligationLfcE^J^DNASrSHDNAt LTP 
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[2] Cretitf?m.&x.8.Jfc (^©1) 

[1] t»P»bfc*»)NA«rfflV\ mmmi- (4) ^Lfc;£fe"eCre##m 
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mEJ&fcvM; Mh'<y WmZ) *mX<D rgj DNAtfvO KtJS^^: A^i:* 

&tr?£fti/^ ( r9j <D5%mm) & roj bLit 0 Rj&<Dqm&<Dm%m 

5 ov^fi, HWJ2- (2) t?oraSr#m^ixfev\ ) 

#6171c7>^m^loxPSB?lJ^fflV^^ii^f±l:J^S^ (920bp) 

#217K#2272 > #2373<^MMloxP£$DNA£^V\ HWJ2- (1) - [2] & 

#3- (i) - en ^TjkLit^m^s &4LMiox?mmk&&miox?mmb*G 

1"5 7*7 * S KpBLArautant (8. 2kb> 09 #JI) £ 3 fflm&& L1t 0 
C4] Cre^#ia^x.S/S (^2) 
15 C3) vmmLtcyy^^ K*$iJRS^NheI-C«t, HHB0IJ3- (1) - 

C2] ufe^fe^^^MioxPia^ij b %mm\ox?%mb tt-t z> w.m±(Dmn 

DNA(8.2kb)£PS!iLfc 0 Z Z>SKDNA£#V\ HWJ3- (2) X^Lit^X 

vm&bt. &j&<D$mftRvmmRj&mttb/»b*&ztefr^tc 0 
20 2mmzw&LitmmMiox?mtox &&mox?mi\boim:Z-fcfo*\zbkb* 

fcfo<Diftgm-t l J£gS&o§gm#loxPE?'J<z>#^<fc o i> z % 

(2) 2o^iHCIB^J0^^1oxPiB^ijra-eoCre^#m^x.S^ 
CI) 2oO^SSloxPK?iJ^^tfS^DNA^®i 

25 2mm<o^m.\ox?mn mARums&m koivt, nasm- (3) i- 

§S[Lfc 0 i-^fc>*,, ±1E^£^1oxP^J&DNA£ > ^JPI^Nhel&t/SallT'I^NFt- 
tmbLfcyy^^ KpBR322^ft* f *UigationU pBR322 DNA<E>P»::|1?) UIB^J 
^^loxP^DNAd*^ Lfc#j4. lkbtf>EgTONA£IS$!i Lfc e 
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[2] Crefft#*aift*.Rj£ (tOl) 

[1] ^S58lL;fcg®DNA«:fflV\ mMl- (4) fc*Lfc#fc-eCreft#*a 

**.Rj5&srffv^<iWft'fco %<7>mmzm2 (tsm #2173^23720 

fc£< fflH*JOS:#jiac: bftV^HfflloiPBflIt>*»*?fc^ #2271,#2272,#3171, 
5 #3371,#417h#6171,#6171te 1 mmM^^MloiP^mt^mUks #2171, 
#2273,#327U#4172tt 1 ^«lft©**fflloxPEW©¥^«©»#T«ft*.K 

C3] gASloxPEfllSr-o^ri-S:/?** KOfcfg 
#2171,#2272 % #23730&£3UoxP£fifeDNA&fflV\ (1) - [13 

10 ^Lfc^fe-C, ^7* 5: KpBR322<DNheIlM b £EcoNI1M h £ OfBJfc-ttl-eft 
038£J*aUoxPE?!lfc-o#ALfc SS^O^?* S K ( P BR2171,pBR2272, 
pBR2373, #4.4kb, 07#J8O£#36Lfc o 
[4] ' 2o©WCEW©aSJ^loxPEW«:*i-*^9^5 Kfl>«HR 
[33 -?M$&L-ft3mm<V-77X^ K ( P BR2171,pBR2272,pBR2373) ZZtl^ft 
15 fWRRHHSall-C^kL, 7*7^^ Klcff A$ttTV>5© t^UE^J^H^loxP 
-g-fiRDNA (#2171, #2272, #2373) £-£*Ve*lligation& , ^UfetflJ 2 - (1) - 
[23 StfUtfefli 3 - (1) - [13 fcvLtofr&'T*, 2 00WUEWOJEJIS! 
lox?m&\%Gi-%3mm<DZf7XK K (pBLA2171x2, pBLA2272x2, pBLA2373x2, 
#8.2kb, m9&m) %ffi&Llt 0 
20 [53 Crefcmm*.RJ& (%<D2) 

[43 ^«»L/t3«©^9^5 K*fWIW*NheI^n^m^L, Hifc 
#13- (1) - [23 ■ m^L/t*&'C2o©|5Ii:E^lOSC*SiloxPE^IS:*'i"5 
E«±W*KDNA(8.2kb)SrW«Lfc. wOXfltDNA&fflV^, HWJ3- (2) t? 
3%Lfc**-CCre«#ia|fc*.RJ««rffV^«fLfc. ^O^m, £H§lloxPifl?iJ 

25 #2272weoiajft^Rii£:»4, »£§UoxPE^Jraw&&;L£i££ mtmk&.v># 

ttfcfcV^MS-Cifcofco «*HloxPE?U#2171tt, -»1'Mfr-CS*S*SJt**t> 
-CRlSttJIffUfc. aC*lll(aPE?!l#2373l4SJStt«i:A/ 

( 3 ) Aft Sia^JO^AMloxPie?lJPH^OCre^#a^^.SJC&0^^t 
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(2) - [3] -Cfi|^Lfc^7X5 KpBR2l7mtJ ; pBR2272«r^:tt'P«J»^ 

&3!loxP#j£DNA (pBR2171 i*#2272 fcL< (4#2373 t . pBR2272 te#2373 t ) t 
5 ligation^ Hife0!l2- (1) - [2] ftlWftH«3- (D - W fc^bfc* 
}feT? % 2o©ftfcSE3RJWgagil<«PEfll«:W"t-5 3ii©^7^ 5 K 
( P BLA2171-2272,pBLA2171-2373 > pBLA2272-2373, £-8.2kb, BI4#AS) Srfll&L 

(2] Cretfe#a^^Sf& 
10 CI] TMIMSLfc:/?;** Ktr^JPS^Nhel-etmbb, H2&0IJ3- (1) - 

[2) ^^Lyi:^&t?2oo^^5ia?iJ^^^S!loxPia?iJSrWi-5E^±oSIC 
DNA(8.2kb)-SrPML^ e £<&S«DNA«rJBV\ (2) T^Lfe^-C 

Crefc#tt!**^fcfTVMIWTLfco 3l©H*5E?iJ (#217K#2272 > 

#2373) ©gJHUoxPEfllM-Ctt* tl<Dm*&t>tk bCrefcft®&Z.fcJ&n 

£LL, (1) (3) nm&HV* 2o^SSrlH^«^Lfc^§JloxP 
ffi^iJttx -^S<D^.g^Lfc3g^loxPE?iJit)|SBII#M^ii5^ofc: e -+t£t> 

loxPE^Jif 5 Lbmn&fcfoi-ZzbtiWbfrKTp&irilZo £ jgft©*fMt 
tLTfi, loxPE^JO*^— th-SS#6tf>2#i, 3#S, 4#@, 5#gtf)i*i9 

tt#2171(E?!l##:26h #2271 (IB «#: 29), #2272(K?lJ##:30), #3171 (EW 
#^:35), #3371 (gffltt: 39), #4171(E^J##:42), «5171(EW#*:49)*if 

H*S0J5 
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(1) Jt^filft^^-yy hM<D7y*^ K^^^-Oi« 
[1] 2oO»4aioxPIB?iJW^^n-WkaHft (SwaliM h) Zft^zfy^^ 

5 k (puLwD (omm 

^7^5 KpUC119©i&JI£BI&Ecll36IIiM' ■F£ffllaxPEW#ISI;£flIfc:2 
oftX**i;/fc^*$ KpuLL Nucleic acids Res., Vol.23, 3816- 

3821(1995)) 2o<Z)loxPffi^JW»w#Si-5^o-^IH5tt*^JISBf^NruIf- 

10 puLL«rWJI»»*NruI-C?H'fk U % SwalUV*- (5* -pGATTTAAATC-3\ SB?'J# 
f :61) &ligation&, ffgNruTOPHfcLfCo NruIfcJ:«l¥*©JfiflStt, Swal 

SwaI-9-^T h fc&o:/? * ^ KpuLwL(3. 3kb, 011 *p<DA) £#fc„ 
15 [2] S?^aioxPS5!lfc3EftS!loxPiayiJi<Z)|B»w^o-V{kiBfl: (SwallM h) 

fc^o?^*^ K (puLwM&tfpuMwL) Oftft 

* ^ KpuLwLO 2 o<£>i?£§UoxPlE#l<£> 5 *>©— o&££S!loxPSE?!lK:1I 

JfcLfc2««©:/?*5 K«r«*1-*fc», OT© (A) , (B) ©#&{f&*T 

ofc 0 KpuLwM (HI ltfOB) i*> IHI2l^LfcpuLwLO£»»^il! 

20 loxPEWfc, 7*7*5: KpuMwL (01 l^OC) <£>»£§JloxPE?iJ£-?:*l 

*h,«J^loxPE?0fcflW*Lfcfc©"T?*>5. fc*5* -^T-^MSloxPE^J^ LT, 

#2171(ie^J# : ^-:26) Oga^J^r^V^o ^TOHJt0yeo^M§!loxPE?!li:«, £ 

25 (A) puLwMOlftg 

puLwL«rfMIW*aoI-C?BflsU £^loxPE^J£^tf60bp<^»lA (Ell 2, 
±(ll©«©iBW-^ : 5 7, Tm<D&<omim% '• 5 8) £ligationm*fl§®£ 
T&Wfe&U »^l!loxPE?yi3EftSloxPEWM^SwaIf->r H*r#o7*?*5 K 
puLwM(3.3kb)£#7t 6 Sfefc, -©^9^5 KpuLnM^ricDNAaJ^ffiSE^OSr 
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MB U S^UloxPiB^J&tfSS&SUoxPiaW S&fci 0 if A£*vcv^ z t trlft 
3BLfc 0 fflv^fe^m^i-*^«tt:XhoI?B<b»r>i■■C«>5i^te^l*SalI^8 
<ffc*rtf fcfcS <fc ? fcRtt Lfc©T\ 7°7* 5 KwiU*IW£ffllaxPBWrt©XhoI 

5 (B) puMwL^fll^ 

puLwLfcfMlfilBttluITJBfcU «J^oxPE^J*r£tf60bp®^dDNA (013, 
±«©<HoS?!l## : 5 9, T«OH«>EW## : 6 0) irligatian&*Mt: 
£Mt& L , 3EJI3!lc«PEai i »£SllaxPEHIWfcSwI1f'f h £#07" 7 * 5 K 
P uMwL(3. 3kb) $ fe l:, 7" 7 * * KpuLwM£>*§£-£ pullwLO'g-fifcDNA 

puM»L©^siioxPE?(irtoMiui^>r m;«8*l-c^5. 

{33 CAG7*n*-*-£>? n — yfldRStfcf;: 2o©»£a!loxPEfll*lf Abfc7°7 
^U' (pCALL) 

15 CAG7°n*-*-07°n^- AEflli:0>nW::2 o<0ff£3!loxPE 
CAG7°n - ttu ft&W<9 * - £ LTWM¥3-168087*4fc«fcW!* $ n 

(a) CAG7°n^- — * — £^tf7°77. 5: KpCAGGS (Niwaet.al., Gene, Vol.108, 
20 193-200(1991)) M b- Wfc«Tfc5EcoRIiH' h fcSwaliM Mv£;tfc7*7 

**KpCAGw (WBBW84589#^*10H) Sr»JIW*SwaI'C^kUfcDNA. 

(b) 7*7*5: KpuLL ( [1) fctEffc) ^ffJffia^BanHIXtJ^EcdRI-crai^fc^bL, 

ifc Lfc 2 otf)g? >^SloxPIB?iJSr^tf**JlOObpODNA»r)to 
25 (a) (b) PGmfcWrtfSrligation L % fl?J|R»*SwaI^ft:«*»aSr^««5*L, 
7" 7 * ^ KpCALL(4. 9kb) fc&fc. 
(4) 7*77 5: KpCALLO^n-yfclflHfc&SwallM fcfcT*? * 5 K 

(pCALwL) (DfllSg 

7°77 5: KpCALL© 2 oOloxPK?UR9 \zMl£t 5 * n- ^flS»tt«r1W»»* 
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NruIlM M»kSwaI1M Mc£*Sfc*#T<BiMlMS:fTofc. 

pCALL*fWK#*NruI-C?H^L % Swal!^*- (5' -pGATTTAAATC-3' > E?!l* 
f:61) fcligationfc, BMIWMNralTttfcL*:. NruIfc«W*a>flWfc 

5 fc2o©»£SloxPB?!liW : &U a*o*©Wfc*a-Wbtt#£ LTSwallM 
h ^0^7 * S KpCALwL(4. 9kb, m 1 4 * <DD) 

k (pcalwm) (omm. 

(a) ?"?^ KpCALwL*»JH»*MluI&tWQioI-t?'ra«p^?llftlfe, Ttfo-*^ 
mmtW>\z.£ V If£^oxPEai«r&*fcVM|&4. 8kbO0rtf fcEMXLfc. 

t&U »^S.^MSloxPffi?iJ«r'g , tflOObp^DNA»f>T*SrlHli|ZLfe e 
15 (a)(b)TW»LfcWDNASrligation!fe^»aSr^Jt<E*U r K 
pCALwM(4.9kb, 01 4*OE)£#fc 0 pCALwMf*. 7 p p*-*-/»£3!1oxPE 
?iJ/SwaIlM h (*n-yft#Mfc) /3Ea®loxPBBW/#yAE?iJ©«3iSrWi- 

[6] tm*.T7 s /t>(»ximm=>x$ k^**- (paxcal^m) <da^ 

20 [5) -?ft&L1z77X$ KpCALwMO, /o^- V AEW*t?©» 

K^? ^ — OftMSJJifiE (Miyake et al., Proc. Natl. Acad. Sci. , 
Vol.93, 1320-1324(1996), &tWM¥7-298877#&*) Wfcofc. 

25 KpAxcw (^W¥8-308585#^$R15H) fclMBW^Swal^iHflSLfc. 

(b) KpCALirtlSriWIR»*ApaLI&tfflindIIIROTncIITW^^ $ 

2. 4kbOBlr,>t&lE]lfc U7t. 

(a) (W^PIgLfcPoDNAfcligationfc, gJfcttO-Wt:?^ "f>" tf h n 
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. /tytr-i/yy^y h &#'<y?XL, Stratagenef±$¥) %m^X'<y 
V^SJ^«:firV\ W&to**M\zjRSktt1)'ty h = *S KpAxCALwM(44.9kb) 

(2) 3te^«*©^-^y HW©^"9^5 K^flMg 

K (puLZM) 0«£ 

KpuLwM ( (1) - [2] fc|B*fe) ©££SUoxPE?iJi£&I!loxPE?iJ 

10 (a) /7 * 5 KpuLwM Srffl PS^5HSwaI , 7#p -^^WKflOttK: J: 9 it 

(b)7*7*S KpSRlacZ (Miyake et al. , Proc. Natl. Acad. Sci., Vol.93, 1320- 
1324(1996)) ^r^JPS^SallSt^PstlTPI^lctmbL, $ 6>|iKlenow#*^J; 0 
iMfcWfbbfc^ T#n-*y***t«c«lteJ: «3 lacZfce*«r£tf*&3. lkb 
15 <£DNABfTfi-£II]iiXLfco 

(a) (b) -CW» LfcffiDNA&ligation U ffiJP£i*3fSwaimte&;M§m»iri!£& 
U /7^? KpuLZM(6. 4kb, El 1 5 t©F) &#fc 0 

C2) «F^SIloxPE?iJi:*ftS!loxPE^IiOMlcSV400««*y^^ (ori) Rt; 
#)) AMmznALtiZfyx^ K (puMOL) 
20 7°7 * 5 KpuMwL0>IF£SUoxPE?lJ i: SmSloxPEfll £ ©Mlw«rSV40©oriXtf 

(a) ^7^^ KpuMwL ( (1) — C2] fcflBft) «rlWIMMlSfaI"C«fttl, 7#p 

(b) :7?*$ KpCAGGS ( (1) - [3] fcffitt) SrfWIS«*Baii«HI^U, Sfcfc 

ori&T>*# y AE?!l«r^tf»340bp©DNAWrK-SrlllJRUfc. 

(a) (b) "CUM LfcffiDNAfrligation U (WBR»*SwaI«lfblfe*jyiil £^ftl£& 
U 7° 7* S KpuMOLO. 6kb> HI 1 5 *<DG) &#fc 6 

[3] ^SHoxPE^/lacZJte^/SEASloxPE^I/SV^Ooriatf^ V AE?'J 
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/l?£§!loxPIE^J£JfALrt:7 s 7*S K (puLZMOL) 

■fyxK KpuLZM*»e>SE*a!loxPIB?OSrl»tx 7°7*S KpuMOLO, £Al!loxP 
IB?iJ/SV40<Dori&tf # y AE^/»4SloxPE^&£tfWtf fc#Al-*fc«>« 
T©*f£trfTofc. 

5 (a)^9^^ KpuLZM^JPS^NhelStHhoI-Cl^lt^m^s Ttfn-^/Pm 
jet&SbKJ: 9 ^^^loxPIB^iJ i: lacZite^Sr^tf^6. 4kbODNABffJf Lfc. 
(b) 7*7*5 KpuMOL^JPS^Nhel^tWOioI-e^lw^b^, T#n-*y/Vft 
ftttfcttfc J: 9 > £SMloxPE?iJ/SV40<Z>ori&tf * >J AE?lJ/i?£§lloxP&?iJfc 
^^440bpWDNA»rJtSr@HX Lfc 0 
10 (a) (b) LfcPiDNAfcligation U mmtmSvalffiimKmWZMWfe®: 

L N 7°7*5 KpuLZM0L(6.8kb, HI 1 6*©H)«:#fc. 
[4] 7*9*5 KpuLZM0LOlacZae^O5'±^^^5^>'^T----fef3te j ?-O^y 
AE^JSrffAUfc7*9^5 K (puALZMOL) Oftgg 

(HSV-1) (TK) 
15 AEfllSr* 7*7*5 KpuLZMOUCifALfcT*?*? KSr#Hg"tSfe«>^©Miftf^ 

(a) 7*7* 5 KpuLZMOLfc, lacZ&te^S' ±M^iW!i!?£MloxPI^?lJ05 , ±«£-C?- . 
*• BrSJKr L fcDNA^TJt Sr# 5 fc »«T©*f^SrfTo fc. puLZMOLSrf JRS»*fSmaI t? 
tmbL^V^$iJP5^KpnI-eTOm, T^fn-^y/V««*»^J: »?*&6.8kb© 

(b) 7°7*5 KpTKtt, HSV-1 <DTK&te**$tsm.6kb<Dteammik&r) i r&. 
pBR322tf>BamHIiM Mi:#A 7*7 * 5 K"?fc5 (M.Wigler et. al. Cell, 
Vol.14. 725-731(1978)) . pTK^^JPfi^Smal&t^NcoI^ffci-S , #*J320bpO 
TKiitfc^Otfy AEfll#W0 tti^rSe *>o9J«J ttttfeDNAUffrOPfWSrSinalXV 

25 KpnllNf Mw1-Sfc*«TO*f1s*tfofc. 7°7* 5 KpTK«rfWIS»*NcoItf?B 
{bU Klenow»*fcJ;9W«*r¥Wtbfco &V^> KpnO^*- (5*- 
pGGGTACCC-3' ) £ligationbfc&, WJI»*KpnIT??l!HtUfc. MRSM 
SmaWb&7#o-*^®^&$)fcfTV\ TK£fc^tf># U AEWtr^tftt 
320bp©DNA*Wt«rl3iRL;fc. 
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(a) <b)-eW*{LfcWDNA$: ligation^, *mm*MWm&\s?7 * S K 
puALZM0L(7. lkb, HI 1 6 f O I ) &#fc e puALZMOUi, Tmfc^OtfV ASB^J/ 
S^MloxPia^J/lacZJte^/^^SiloxPifi^J/SV^Oori&t^^ y AE?iJ/if 

5 *y AiS?iJ£#AL7!:Ote, iHb-jg^®^Sr^1-Sm^x.T7 ? /^^^ 

C53 ^7f;^;W^3^5K^^- (pAxALZMOL) <D{m 
7*7 *S KpuALZMOLO^Aite^ (TKjt£^tf)#y ABa^J/S^SUoxPgS^J/ 
10 lacZit£^/^g^loxPlE?iJ/SV40c9ori&tf # y AlB^J/ffl^loxPia^J) £ 

* S KpuALZMOLSr^JPS^^XbaIS.^Xhomt» t DraIT?l^^m'fk: U $ h \Z. 

15 pAxcw ( (1) — C63 -Cmm) ££ligationU fflPfi^SwaIt?^M, Rfofc 
<D-n*7J*y ' <i y • t* h ci • Ay*T — W>f*y h ^XU 
StratagenettM) *m\^X'<y ^r-'J^^R^fs^, 
■tftfir s/ h =»* 5: KpAxALZM0L(46. 7kb) £#fc 0 

(i) ae^g^o^-yy Ymm&xTfjvj^* (axcal^m) <z>fm 

#it5fiMT7V7'fVl'*^*- (El&tfESjt^&jfc*) OElfete^^gC 
flfe 7**- *-/If£§noxPga?iJ/SwaI1M h (?n-y>fbg&ft) 
loxPIE?iJ/#y Affiflh ^Atfc^^TT 5 / V'C/vxZim'fZtcft&TO 
25 $kft*ft<*1t. *a&;t77V V4)V*<DftWi\mMV>-%&. (Miyake et 

al., Proc. Natl. Acad. Sci., Vol.93, 1320-1324(1996), R^l ¥7-298877 % 
&$ft) Mofc 0 

E3££*£**Lfct: hTr/7-r^5M*^-efc6Ad5-dlX (I.Saito 
et al., J.Virol., Vol.54, 711-719(1985)) 07^ ^*DNA-;fc$® SfC^ft 
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- (1) - [6] -?ttMLtt=2XK K^^^-pAxCALwytSrfflV^y >&U>v*st? 

^ftfetKfc^>TA'^©»J«rtTV\ gl$<AM&;i^A'*AxCALwM (Hi 7) & 

/^ttfcCsCltfjt'frftfcTflftt (Y.Kanegae et al., Jpn. J.Med. Sci. Biol. , 
Vol.47, 157-166(1994)) Lfc!M/W***&fc<0**fcfflV^. 
(2) Ste^HftOK^-ffiiajJIAT^^^ (AxALZMOL) C0« 

10 ft lw> TKiifc^Otf y AEW/»£SloxPE?!l/lacZJte^/£J*a!loxPE?fl/ 
smOoriRTftfV AE?U/l?£l!loxPE?iJ, AUfcSlitTf / fr^T/v* 

»JISBI^EcoT22I^bL^d5-dlXO»>ryW^m-*jSSeiriS^i: > ^«fi 
00 5- (2) - [5] -Cf^KLfca^^ K^^^-pAxALZMOLtSry y^f/l^* 
15 A#ttte-C293*»tttr»KIHfcU (D klW*0*ttc"CB 

AxALZMOL (Ull 7) CO«aftx.!>>f/^fe 4 fc*>f /W*«t> L < f* 5 ft 

20 ( i ) i/y BiH&te^f&m-r site^s^awia^^f^S! 

Cl] »4fflloxPE^^«*Slo3[PEWfc©M^^ »-Wfc»{t*rWi"* 
^Htfi^flAfflT^S K (pCALwMds) <DW& 

%Mms- (1) - C53 tfffiRLfc^?^5 KpCALwM (tBUfOE) tt, 
7^*^ KpCAGGS (Hlt«5- (1) - C3] KWM) <D(M7**-*-?W9 
25 n-y«ftt?*)SEcoRIf-W Md, ff^fflloxPEW/* w-^WWfc (Swal^ 
-Y h) /agASloxPE^Sr«»At-fc^9^5 K"TNfc5. w^pCALwM^b. SV40O 
ori&Wy AiE?iJ£l&< BttWTOiftflsSrffofc. 

pCALwM^BamHItHft USV400oriaV*y AE?'J£l&t> &Vv?i Bligation^ 
*IIM&&7&WEJfc * ^ KpCALwMds(4. 6kb, 018 *OA) &#fc<> 
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[2] /N^nv>T^yB»tt£&^£^ALfc7 P 7*S K (pCALhmBMds) <Dffi 

•?yx$ KpCALwMdsOSwallM hfcW ^n-r^ BiM&ie^&^ALfc:/ 

5 (a) -7*7*% KpCALwMdsSr^RS^^Swal-e^-fb LfcDNAefrH\ 

(b):/?*$ KpCHD2L (Ikeda et al., Gene, Vol. 71, 19-27(1988)) fcflJRBi^ 
SmalST^Dral-CH^^mtts T1Sx2-X%%$m\Z& V HJlfc Lti^<< ^u-r^f 
M&ftBtt^txm. lkb^DNABJftfo 
(a) (b)MDNASrligation^fli®^^WiS^t, KpCALhmBMds (5. 7kb % 

10 018t©B)^#f: o pCALhmBMds fi, ' M' i/o-r-T BiM&Sfci^CAGyn 
^-^-rtroi?^loxPia^iJi:^MloxPIB^J^ora[^A$^y7^ s: Kt? 

ifo<5o 

15 ifrB* /^M§UoxPlE?iJ/# y AIB^IJ, W^DNASr 1 = t'-fi-fZJ&gm&f® 
J5Stfc£#5fc«\ WT»$^£*fofc 0 fc*3> »<^B©i!E^fi> Chen-Okayama 

fete j: s y y^/i-^^^-DNA^emfc^rtto^o 

(i) [23 -?f§$SLfc7 P 7*5 KpCALhmBMds 20 m g«r^^250mMO^k^^V ? 
J*®mz®M (mmOOuil) U 100ju1^2 x BBS}£$ (50mM N,N-bis[2- 
20 hydroxyethyl]-2-aminoethane sulfonic acid/280mM NaCl 2 /l. 5mM Na 2 HP0 4 
(pH6.95)) ZMZ.1t'ik, 5% ?CSmwmiLmM^mmi'1t6cm*s'r~l'Oa-mj& 
fcS&ftlU % C0 2 #£T35r^&24B#f?3ii#Lfc, 

co 2 ft&Tsrcv-m&m Ltc 0 

3*^4 0*3#^/^^n^^^yB^tfJ$tl&^^t^:o 
(iv)*t3®TO^#LTV>5iNBJte W^nW^BIM4*fflJ®fl0 £*n- 
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pCALhmBMds K \tfflmtiL&&& t ft V ^fftllEg^jf PvuII X\ Z<D?S ADNA&«& 
ttftgcftU ^7^5 KpCALhmBMd^^^SrT'n— ^jwfflV^TiM^y^o y f £r 

(2) 7u^jis^M&fcfc*&&mrtz&fc*u&%imm<Dim 

[13 y^v^^^Wffit^SrJfAL^yy^^ K (pCALGFBMds) <DW$k 

KpCALwMdsCDSwallM Y\zr/Virr^ islsM&M&^&ftWttzfy 

3/7*^ KpTracer-CMV (Invitogentfc*!) *rlWII»«PwCiniflS«T^o -* 
m£v&K)£*TV\ ffc&ftftS&flt (green fluorescent protein : GFP) bzfV* 
W is^WMM&fr t OiB^fie*oae^Sr^tPttl. lkb©DNABfr>t£[e]ifc Lfc 0 
^ODNAWf^fcs fWI5W*SwaIffifl;Lfc? , ?*5 KpCALwMds ( (1) - C2) "CP 
15 M) h £r ligation L, fflMp'*SwaIffifctt*»tf Sr^Ktetfe t 7? * 5 K 
pCALGFBMds (5. 7kb, B 1 8 *<DC) Srftfc. pCALGFBMds^, GFPi^^W^^ 

mkmzx*hz>ox\ ^T(-te^©^i-o cv-imiao^Kte*tt, C2.3 -e 

25 f^»Lfc^"9^5 KpCALGFBMdsSrffiV^. ?J*fC«G&*fflJ&$* <&S»USffll IS > 7V* 
GB*gO. 4mg/ml) fcJBV^fc. S&OJtfc* # 1 = V-<D%&X£flit 
Mnmm®fe*M$l-$'?>fr#><DVi ! y7* v Mi, pCALGFBMds <Dik5k %Zfti—Zf 
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«r, W»A3te^O*5l©3ft»fcJ;«9^«'j-*fc«)x GFP©38Si£&8!l£Lfco GFP 
478nm0»gft(;:j; 9*3fctfc507nmW*3te«r«ffli"5wfc»CJ: «?fr 
V\ GH0fta09fUMMtt (C18, C35) , (C29, C38) s 

mb* (ci9, c3o) ^^n^ti/t m^ttmnsmo^) . 

5 ^»J8 

«P^SloxPE?0i:«ftS!loxPrEy!ItO«a^k>*^J:?>x :/?*5KDNA (ft 
ftDNA) ifcfrfc-t-aiacZate^fcTfV V 4**9 J A±|:IJ|tl5: & 
1111^5 fcfcfcl^T©l£ifc&fTofc 0 ^Hifeomaf*^ii?)-e*>5 (Ell 7) o 

10 HWJ 6 Lfc ffiiM^TyV ^/^AxALZMOLfS, TKfcfe^©* y 
AEW/IP^iIloxPEW/lacZae-T'/*ftaioxPE.3F!I/SV40©oriXVjK y A 
E?'J/!?£§aoxPE?iJ, ri*#A$ftTV>5 0 ilSJSfll 1 -C^Lfc 

Cre^^m^^Tx / /VXAxCANCre Sr^M^R^^S t s 2 o© 
»£^oxPEMra^#»ftiiaift*EJ5#je- 9 > TKJfrg^Otf y AE^J/^^H 

15 loxPE^J&lTtSrfV 94fi>xto IP^SloxPE^J/lacZ-tte^/^mS! 
loxPE?iJ/SV40©ori&t>'# y AE?iJ> ©«36fc#*6ft|lfcDNACb) 2 
o<B»£«KloxPE^Jfc#ALfc*&»;iT5V iM^* iCre3§SiSa&;tT7V * 
4*Xb$:%^1ZZ0BU&to%ty*&1RK-M< (MWZb. Nucleic acids Res.. 
Vol.23, 3816-3821(1995)) , ■fcfclOMOJ&fcJWJS-CTfV V4;VX (a) fcgfttt 

20 DNA(b)^fife-fSwt*5^$^5o.S^DNA(b).ttx SV40 oriOT 9 

5fiTt5*^ %©ife^«it^©SV40^y ABWfcJ:07»5'* r 3i'H5fc*» lacZit 

fc^wssm Lftv> e r o^DNA(b) Ufcfpiftfc:* $ & ttgttfti 6 -ef^Si L 

fc^-^S' ^i^tTry £^*AxCALtf&tfSfe3*5is' fttffttfcDNAOO 
irAxCALwM ©WC|ftJWft*.Rl6*Jj8 - 19 , MffllaxPEMRtmUffll-oxPEW 
25 2 6 tlB#Srfit, 7 p n*-*-/#£§aioxPE^J/lacZfcfc : ?/g 
mSfloxPE^J/^y AE?iJ©1iai^#-t-5rx/ ^/V* (c) 7f 
y !M^*(c)ThUacZig^«9IU lacZJtfi^-Kia- K$ft5 h 
<>^~t?iMS£$*U ^Tfc*i-Jfefe*m-A 9lliaatt#<»!6S*t*o 

K^- JB»*;tTfV ^/l^AxALZMOL, Cre^m^^T 
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/I^AxCANCre, * - ? y h mU&Z.T 7 St 4 /W* AxCALwM© 3 ffl&<0 
V4fr**m\&t$k1IU& (CV-HPUSt) L<teCOS-lj«) KA&&£-frfc„ **t 

r y /W* : moi=9, Cre^mm^^Tx / ^/W* : moi=5*fctel5, K"*— 
5 fflHlftt7f;i>-</^ :moi=10> 30, 60, 100, 200 o 

«Ftt*aQjttf*Lfc. 3B&, »«««rl»#PBS(-)T?IIBMlii«rUfe#*, 0.25%^ 
/l^/PT/Wrt K«*ADt4 < C-ei0^BB«BHaSr@^> ?MEPBS(-)fci*U X-Gal 
(5mM7 a JJ y * i*/5raM7 * a >>T y £ A/2raM^b^ 

J*/ lmg/ml X-Gal (5-Bromo-4-Chloro-3-Indolyl-b-D-Galactosi de) / 
10 PBS(-)) Sr*q^-«tJfefeLfc. -t<Z)»*SrBll 9»^t". 

El 9tt, Cre^Jifi^^Tr/^>r^^moi=15W-l^^^$ii:/S:*i 
-£©*S*T*>5. K^-fflfi**.Tf f /!>>rA'^®tt)i==60"T»»i»6W, moi=100-C 

Skid, Cre5imm«I^T7 f /^-r;W^frmoi=5-t?^$^^»^ TkXKXS-m 

£Lb«>l(f*Wu Y-t—mB&TLT? / VJ^Wt V AJht:i#£-f SlacZitfc 
^-^y Hffl^iTfy ^/W*<ay/A±KjfA£;iV lacZfefc^ 

loxPE^iJi: olBH^S^Kv^*-e«*$ Jifci t fcH fe^fcEia^ttS 

25 

H»J9 
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^ov^ v^b imJtfi*/*Jii!ioxPEfli/# y aetiu ©dnaj&s& 

5 0) o 

H!£0lJ 7 -CfPH L W ^ n -r,f y B fJttOft* 05 6 * - ^ s> h #HJ& 
(C3, C7, C8, Cll, C19, C28) \Z y Ztl^flQreftWfc&x.T'r J P 4 fr* 
AxCANCrefcnoi=5T\ Kt-fflH^t7fy ?^*AxALZM0L£moi=10, 30,100, 

moi=100-C^L^#^ 10% (C19) i>fe3W (C8) «^f<^$tife c K 
/B»**.7?V *^/l'*&moi=300T?$2te1-£^ W< &££*lfc*n!!&tf>$<I 

15 *fcBfcwt5*L-cw*v^ n — ffl&&£7fV ?^w*o#-&inoi=ioo-?i& 

20 y 1> *M&©Sfefift:±©*£S!l<»PE?!l i 3E*3!loxPE#l t <D W K:K v 

£;&Sj&#"f > tf>oH3-E?'JO 2 ow&JIfflloxPEW W*&*;tK&tt 2 oof4 
liact, »£S!loxPEaifc«JI3!l<«PE7!U t>L<»JI*SEW©**a! 
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i2?y## : i o&mmm, m&m i o x pmwhz> 0 
ib?ij## : 2 ~ 5 4 o&mmi*. &mL i o x vm^hZc 

5 ib?ij## : 5 6 vmmsmi*, m%M i o x vmitmmmmmtiLttt* 
= 5 7<Dmmmm, i o x pmmtmmmmmmL^ts 
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1. WT^ttRSrtoaenailoxPBW: 

5 <Z>2#g (T) , 3gg (G) , 4#g (T) Xf*5#@ 

(A) <DM£i<Doh>)>tjL< bh-^Oi&mRXt6&n (T) Xfi7&g (G) <D 

12345678 

5' -ATAACTTCGTATA ATGTAT6C TATACGAAGTTAT-3' 

(b) V axift- ^Cre<^#^ET-Ct>»^a!loxPia?IJi:Orat»^6<3DNAi(i 

15 2. &T©ttKfcfco£JiSUoxPffi?iJ : 

fSi*s£) 02#g (T) % 3#g (G) &tf4#g (T) Oi!ttSd»& 
(D&&\zm.& £ fix v ^X t £ v >iB?iJrt> b 4 *) , 

12345678 

5' -ATAACTTCGTATA ATGTATGC TATACGAAGTTAT-3' 



20 
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( c ) y = y t?Cretf)#£Ts <DE^U«r^r-TS t 5 -oO^SloxP 
E?UfcoM-C#JIWDNAJia«*.KJ«^iec5„ 

3. y 3^^--tfCreO#*ET'e i l>**5EW«r 3 fir't*61> 5— OOSRSI 
5 loxPE^Jt©IH^IIWDNAJlia*^SlS^jBce>*V\ M#5lXtt2l2*fc<B 

£MS!loxPia?iJ e 

4 . K»t : 2 6 s E?W# : 2 9, E?IJ#^ =30, : 3 5 % 
E?!l## : 3 9, B*l#* = 4 2XI2EH## : 4 9 T?«Six5EWC*>«»* 

10 5. »*3SlJfcV^L4V^ii^C|a*©aEftaioxPEyiJ«r^f5DNA 0 

6 . < £ t -oo!8?£SloxPE?OOT?t#« 1 Xtt 2 flB4fto£&£!l<»P 
Efll*r'>fc< £ t>-oWf-5DNA. 

7. MfflloxPE^^XJiailoxPEWoM^a^a^^ASiifclll* 
«6Et^DNA, 

15 8. Sv>fcMft5E^J«rfco/>fc< tt> 2 oom$« 3 £*0£A3!loxPE 
WSrW-t-SDNA. 

9 . EvMc*J?£5E?0«r to 2 oofcftfflloxPEWoWfcWSwJt^aMf 
A $ ft fcit#3S 8f5$fe£>DNAo 

20 J!&o 

11. TISODNA (a) AtfDNA (b) Sr^ ayift-f Cr e©#ft 
TfcKJftS** TIE<^DNA (c) «rftS-fca»fcfc5*^fflfc#ifc. 

(a) I?^M1oxPE?iJ, 3te^ARtm*«lXtt2lB«©a£l®lorfE?!l«ri: 
Ojli(cWt?>DNA 0 

25 (b) »£S!loxPER jf^BS-T^DNA (a) fcRUaEHSUoxPE^^O 
JHfc#-f*ttlKDNA. 
(c) DNA (a) ^*5V^ate^AiJat€^FB«Jft$*ifcDNA. 

ae^AXtf»e^BttSv>jcj|<i:5ft#©3te^'-c*><5. 

12. TIBODNA (a) RXfDNA (b) &y aJ'lf'*— if C r e <Dftfc 
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T\z.BU&*1ts TIB^DNA (c) Z t d^^Sat^gft^feo 

(a) SVxfcH<t5EWSrt>o2o(7>»*«3ia«<Z>«HS!loxPEW (SASi 
loxPE^iJ 1 X^^ASloxPE^iJ 2 ) &t«te* AfcfcASloxPEfll 1 A 

/%gmiox?mm 2 sdna. 
5 (b) mmmox?%m 1 , ae^B&tj8aeA9!ioxPE?ii2Sr^oj«^wi-ssiJ» 

DNAo 

(c) DNA (a) »!:a3V^"C3ie-T-A*53te^B|c*JftStufcDNA. 

ate* A&tf b wtsv 5ffi*oae^t»*>5. 

1 3. at^B^*»«6^»e^-Ctt^VNri:Sr«F»i:i-S8»^l lXli 
10 1 _2E*fc0>#«fc. 

1 2IE^O^feo 

15. DNA (a) dS«Bia©jfefe#DNA-e*)?), DNA (b) ^^7^5 
KDNAXi4~*«^DNA^^/^^fc5rt*#»i-t-S»^l lfcv* 

15 L 1 4 ^-ftlMZfEMOfiteo 

16. DNA (a) *s««S©JfefeflcDNA-efc«J, DNA (b) tfimPr? 
W& £ *t3 £ 1 i =. ct 0 ~ *&8* # D N A i: ft 5 ttK SrWi" * £ t % #8fc £ 1" S m 
Jfc*l 1 fcV^L 1 4 V>i" *L*>fc|B«©^ife. 

17. DNA (a) iC^iDNA^^/^OMDNAffc!), DNA 
20 (b) dST^S KDNAXIi-^^DNA^-r/V^-efcSwtSr#mi:i- 

l 1 ftv^ 1 4 Vvf Jx^f'fBi^&o 

18. DNA (a) atr*«DN A^^^Olfeft^DN A"? * 9 , DNA 

(b) j65«IISlrt-e«*$ii5 *) Z*fUH*DNA ifcateKS^PTS r 

25 19. DNA (a) or^lSDNA^^/V^^r^/^^/^-CfcSwtSr 

<RM8i:-r5H#«l 7X141 8fE*fctf>m 

2 0 . IS#JS 6 ii V > L 9 V ^^CEtro DNA fc^fetfO:^ 1* 5 h 9 ^ 

2 1. it^6/iVNL9V>Tn^tCfB|feODNAd^^SB^, 
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SEQUENCE LISTING 
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5 < 1 2 0 > Mutated Type of loxP and Application thereof 
<130>E4317-00 

<150>JP 9-331289 and JP 10-273150 
10 <151>1997- 1 1-13 and 1998-9-28 

< 1 6 0>6 1 

< 2 1 0> 1 
15 <2 1 1 >3 4 

< 2 1 2 >DN A 

< 2 1 3 > Bacteriophage PI 

<4 0 0> 1 
20 ataacttcgt ataatgtatg ctatacgaag ttat 

<2 1 0>2 

< 2 1 1 > 3 4 
<2 1 2 >DNA 

25 < 2 1 3 > Artificial Sequence 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 
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<4 0 0> 2 

ataacttcgt atagtgtatg ctatacgaag ttat 34 

<2 1 0>3 
5<211>34 
<212>DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0> 

10 < 2 2 3 > Sequence of Mutant loxP 
<4 0 0>3 

ataacttcgt atattgtatg ctatacgaag ttat 34 



15 < 2 1 0>4 

< 2 1 1 > 3 4 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

20 < 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

<4 0 0>4 

ataacttcgt atactgtatg ctatacgaag ttat 

25 

< 2 1 0 > 5 

< 2 1 1 >3 4 
<2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 
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< 2 2 3 > Sequence of Mutant loxP 



5<400>5 
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< 2 1 1 > 3 4 
10 <212>DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

15 
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ataacttcgt ataaagtatg ctatacgaag ttat 34 

< 2 1 0> 7 
20 <211>34 

<212>DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0> 

25 < 2 2 3 > Sequence of Mutant loxP 



<4 0 0>7 

ataacttcgt ataaggtatg ctatacgaag ttat 
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< 2 1 0 > 8 

< 2 1 1 > 3 4 
<2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 
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< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 
<400>8 

10 ataacttcgt ataatatatg ctatacgaag ttat : 34 

<2 1 0>9 

< 2 1 1 >3 4 
<2 1 2 >DNA 

15 < 2 1 3 > Artificial Sequence 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 
20 <4 0 0>9 

ataacttcgt ataatctatg ctatacgaag ttat 34 

<2 1 0>1 0 

< 2 1 1 > 3 4 
25 <2 12>DNA 

< 2 1 3 > Artificial Sequence 



< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 
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<4 0 0> 1 0 

ataacttcgt ataatttatg ctatacgaag ttat 34 

5<210>11 

< 2 1 1 > 3 4 
<2 1 2>DNA 

< 2 1 3 > Artificial Sequence 

10 < 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

<4 0 0> 1 1 

ataacttcgt ataatgcatg ctatacgaag ttat 34 



15 



20 



< 2 1 0 > 1 2 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

<2 20> 

< 2 2 3 > Sequence of Mutant loxP 



<4 0 0> 1 2 

25 ataacttcgt ataatgaatg ctatacgaag ttat 34 



<2 1 0> 1 3 
<2 1 1>34 
<2 1 2 >DNA 



WO 99/25851 

< 2 1 3 > Artificial Sequence 



PCT/JP98/D5094 



<22 0> 

< 2 2 3 > Sequence of Mutant loxP 

5 

<4 0 0> 1 3 

ataacttcgt ataatggatg ctatacgaag ttat 34 

< 2 1 0> 1 4 
10<211>34 

<212>DNA 

< 2 1 3 > Artificial Sequence 

<2 2 0> 

15 < 2 2 3 > Sequence of Mutant loxP 
<4 0 0> 1 4 

ataacttcgt ataatgtgtg ctatacgaag ttat 34 

20 < 2 1 0 > 1 5 

< 2 1 1 > 3 4 
<212>DNA 

< 2 1 3 > Artificial Sequence 

25 < 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 



<4 0 0> 1 5 

ataacttcgt ataatgtttg ctatacgaag ttat 



WO 99/25851 . PCT/JP98/05094 



<2 1 0>1 6 
<2 1 1 >3 4 
<2 1 2 >DN A 
5 <2 1 3> Artificial Sequence 

<2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

10 <400>16 

ataacttcgt ataatgtctg ctatacgaag ttat 34 

< 2 1 0> 1 7 
<2 1 1>34 

15 <212>DNA 

< 2 1 3 > Artificial Sequence 

<2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

20 

<4 0 0> 1 7 

ataacttcgt ataatgtacg ctatacgaag ttat 34 

<210>18 
25 < 2 1 1 > 3 4 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 



<2 20> 



WO 99/25851 



8 
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< 2 2 3 > Sequence of Mutant loxP 
<4 0 0> 1 8 

ataacttcgt ataatgtaag ctatacgaag ttat 34 

5 

<2 1 0>1 9 

< 2 1 1 > 3 4 
<212>DNA 

< 2 1 3 > Artificial Sequence 

10 

<2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 
<4 0 0> 1 9 

15 ataacttcgt ataatgtagg ctatacgaag ttat 34 

<2 1 0>2 0 
<2 1 1>34 

< 2 1 2 >DN A 

20 < 2 1 3 > Artificial Sequence 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

25 <400>20 

ataacttcgt ataatgtata ctatacgaag ttat 34 



<2 1 0>2 1 
< 2 1 1 > 3 4 



WO 99/25851 



PCT/JP98/05094 



<2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

<2 2 0> 

5 < 2 2 3 > Sequence of Mutant loxP 
<4 0 0>2 1 

ataacttcgt ataatgtatc ctatacgaag ttat 34 

10 < 2 1 0 > 2 2 
<2 1 1>34 
<2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 



15 < 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

<4 0 0> 2 2 

ataacttcgt ataatgtatt ctatacgaag ttat 

20 

<2 1 0>2 3 

< 2 1 1 > 3 4 
<2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

25 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 



<4 0 0> 2 3 



PCT/JP98/05094 

34 

<2 1 0>24 
<2 1 1>34 
5 < 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

10 

<4 0 0> 2 4 

ataacttcgt ataatgtatg gtatacgaag ttat 34 

< 2 1 0> 2 5 
15 <211>34 

<212>DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0> 

20 <2 2 3 > Sequence of Mutant loxP 
<400>25 

ataacttcgt ataatgtatg atatacgaag ttat 34 

25 <210>26 

< 2 1 1 >3 4 
<2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 



WO 99/258S1 1 q 

ataacttcgt ataatgtatg ttatacgaag ttat 



WO 99/25851 PCT/JP98/05094 

1 1 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 



<4 0 0> 2 6 

5 ataacttcgt ataacgtata ctatacgaag ttat 34 

< 2 1 0>2 7 

< 2 1 1 > 3 4 
<212>DNA 

10 < 2 1 3 > Artificial Sequence 

<2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

15 <400>27 

ataacttcgt ataacgtatc ctatacgaag ttat 34 

<2 1 0>28 

< 2 1 1 > 3 4 
20 <2 12>DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 



25 



<4 0 0>2 8 

ataacttcgt ataacgtatt ctatacgaag ttat 34 



<2 1 0>2 9 



WO 99/25851 



12 
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< 2 1 1 > 3 4 
<2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

5 <220> 

< 2 2 3 > Sequence of Mutant loxP 

<4 0 0>2 9 

ataacttcgt ataaagtata ctatacgaag ttat 34 

10 

<2 1 0>3 0 
<2 1 1>34 
<2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

15 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 
<400>30 

20 ataacttcgt ataaagtatc ctatacgaag ttat 34 

<2 1 0>3 1 

< 2 1 1 > 3 4 
<2 1 2 >DN A 

25 < 2 1 3 > Artificial Sequence 

<2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 



WO 99/25851 13 PCT/JP98/05094 

<4 0 0>3 1 

ataacttcgt ataaagtatt ctatacgaag ttat 34 

<2 1 0>3 2 
5<211>34 
<2 12>DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0> 

10 < 2 2 3 > Sequence of Mutant loxP 
<4 0 0>3 2 

ataacttcgt ataaggtata ctatacgaag ttat 34 

15 <210>33 
<2 1 1>34 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

20 < 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 



<4 0 0>3 3 

ataacttcgt ataaggtatc ctatacgaag ttat 

<2 1 0>34 

<2 1 1 >3 4 

<2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 



WO 99/25851 PCT/JP98/05094 

14 

<2 20> 

< 2 2 3 > Sequence of Mutant loxP 
5<400>34 

ataacttcgt ataaggtatt ctatacgaag ttat 34 

<2 1 0>3 5 
<2 1 1>34 
10 <2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

15 

<4 0 0> 3 5 

ataacttcgt ataatatata ctatacgaag ttat 34 

<2 1 0>36 
20 < 2 1 1 > 3 4 
<2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

< 2 2 0> 

25 < 2 2 3 > Sequence of Mutant loxP 



/ 



<400>36 

ataacttcgt ataatatatc ctatacgaag ttat 



WO 99/25851 
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< 2 1 0 > 3 7 
<2 1 1>34 
<2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

5 

<2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 3 7 

10 ataacttcgt ataatctata ctatacgaag ttat 34 

<2 1 0>3 8 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

15 < 2 1 3 > Artificial Sequence 



< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

20 < 4 0 0 > 3 8 

ataacttcgt ataatctatc ctatacgaag ttat 34 

<2 1 0>3 9 

< 2 1 1 > 3 4 
25 <2 12>DNA 

< 2 1 3 > Artificial Sequence 



<2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 



WO 99/25851 



PCT/JP98/05094 



<4 0 0>3 9 

ataacttcgt ataatttata ctatacgaag ttat 34 

5<210>40 

< 2 1 1 > 3 4 

< 2 1 2 > D N A 

< 2 1 3 > Artificial Sequence 

10 < 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

<4 0 0>4 0 

ataacttcgt ataatttatc ctatacgaag ttat 34 

15 

< 2 1 0>4 1 
<2 1 1>34 
<2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

20 

<2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 



<4 0 0>4 1 
25 ataacttcgt ataatttatt ctatacgaag ttat 

< 2 1 0>4 2 
<2 1 1>34 

< 2 1 2 >DN A 



WO 99/25851 PCT/JP98/05094 

17 

< 2 1 3 > Artificial Sequence 



<2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

5 

<400>42 

ataacttcgt ataatgcata ctatacgaag ttat 34 

< 2 1 0>4 3 
10 <211>34 

<2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0> 

15 < 2 2 3 > Sequence of Mutant loxP 
<4 0 0>4 3 

ataacttcgt ataatgcatc ctatacgaag ttat 34 

20 <210>44 
<211>34 
<2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

25 < 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 



<4 0 0>4 4 

ataacttcgt ataatgaata ctatacgaag ttat 



WO 99/25851 PCT/JP98/05094 

18 



< 2 1 0>4 5 
<2 1 1 >3 4 
<2 1 2>DNA 

5 <2 1 3> Artificial Sequence 

<2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

10 <400>45 

ataacttcgt ataatgaatc ctatacgaag ttat 34 

<2 1 0>4 6 

< 2 1 1 > 3 4 
15 <212>DNA 

< 2 1 3 > Artificial Sequence 

<2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

20 

<4 0 0>4 6 

ataacttcgt ataatggata ctatacgaag ttat 34 

<2 1 0>4 7 
25 < 2 1 1 > 3 4 
<2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 



<2 2 0> 



WO 99/25851 PCT/JP98/05094 

19 

< 2 2 3 > Sequence of Mutant loxP 
<4 0 0>4 7 

ataacttcgt ataatggatc ctatacgaag ttat 34 

5 

<2 1 0>4 8 
<2 1 1>34 
<2 1 2>DNA 

< 2 1 3 > Artificial Sequence 

10 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 
<4 0 0>4 8 

15 ataacttcgt ataatggatt ctatacgaag ttat 34 

< 2 1 0 > 4 9 

< 2 1 1 > 3 4 
<212>DNA 

20 < 2 1 3 > Artificial Sequence 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

25 <400>49 

ataacttcgt ataatgtgta ctatacgaag ttat 34 



<2 1 0>5 0 
<2 1 1 >3 4 



WO 99/25851 PCT/JP98/05094 

20 

<2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

<2 2 0> 

5 < 2 2 3 > Sequence of Mutant loxP 
<4 0 0> 5 0 

ataacttcgt ataatgtttc ctatacgaag ttat 34 

10 < 2 1 0 > 5 1 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 



15 < 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

<400>5 1 

ataacttcgt ataatgtctt ctatacgaag ttat 34 

20 

<2 1 0>5 2 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

25 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 



<4 0 0> 5 2 



PCT/JP98/D5094 

34 

<2 1 0>5 3 

< 2 1 1 >3 4 

5 <212>DNA 

< 2 1 3 > Artificial Sequence 



WO 99/25851 

21 

ataacttcgt ataatgtaca ctatacgaag ttat 



<2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

10 

<400>5 3 

ataacttcgt ataatgtaac ctatacgaag ttat 34 

<2 1 0>54 
15 <211>34 
<212>DNA 

< 2 1 3 > Artificial Sequence 

<2 20> 

20 < 2 2 3 > Sequence of Mutant loxP 
<400>54 

ataacttcgt ataatgtagt ctatacgaag ttat 34 



25 <210>55 
<2 1 1 >5 2 
<2 1 2 >DNA 
< 2 1 3 > Artificial Sequence 



WO 99/25851 PCT/JP98/05094 

22 

<2 2 0> 

< 2 2 3 > Sense Strand of Designed Sequence Containing Sequence of 
Wild-type loxP and Restriction Enzyme Recognition Site 

5 <400>55 

tcgaggtgca cataacttcg tataatgtat gctatacgaa gttatacgcg tt 52 

< 2 1 0 > 5 6 

< 2 1 1 > 5 2 
10 <2 12>DNA 

< 2 1 3 > Artificial Sequence 

<2 2 0> 

< 2 2 3 > Antisense Strand of Designed Sequence Containing Sequence of 
15 Wild-type loxP and Restriction Enzyme Recognition Site 

<400>56 

ctagaacgcg tataacttcg tatagcatac attatacgaa gttatgtgca cc 52 

20 <210>57 
<2 1 1 >6 0 
<2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

25 < 2 2 0 > 

< 2 2 3 > Sense Strand of Designed Sequence Containing Sequence of 
Mutant loxP and Restriction Enzyme Recognition Site 



<4 0 0>5 7 



WO 99/25851 PCT/JP98/05094 

23 

tcgagtccgg aataacttcg tataacgtat actatacgaa gttatgctag catttaaatg 60 

<2 1 0>5 8 

< 2 1 1 >6 0 

5 <212>DNA 

< 2 1 3 > Artificial Sequence 

<2 2 0> 

< 2 2 3 > Antisense Strand of Designed Sequence Containing Sequence of 
10 Mutant loxP and Restriction Enzyme Recognition Site 

<4 0 0> 5 8 

tcgacattta aatgctagca taacttcgta tagtatacgt tatacgaagt tattccggac 60 

15 <2 10>5 9 

< 2 1 1 > 6 0 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

20 < 2 2 0 > 

< 2 2 3 > Sense Strand of Designed Sequence Containing Sequence of 
Mutant loxP and Restriction Enzyme Recognition Site 

< 4 0 0 > 5 9 

25 cgcgcattta aattccggaa taacttcgta taacgtatac tatacgaagt tatgctagca 60 



< 2 1 0>6 O 

< 2 1 1 >6 0 

< 2 1 2 >DNA 



WO 99/25851 PCT/JP98/05094 

24 

< 2 1 3 > Artificial Sequence 
<2 2 0> 

< 2 2 3 > Antisense Strand of Designed Sequence Containing Sequence of 
5 Mutant loxP and Restriction Enzyme Recognition Site 

<400>60 

cgcgtgctag cataacttcg tatagtatac gttatacgaa gttattccgg aatttaaatg 60 

10 <210>61 

< 2 1 1 > 1 0 
<2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 



15 < 2 2 0 > 

< 2 2 3 > Swal liner 



<4 0 0>6 1 
gatttaaatc 
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